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Introduction
This briefing has been written to assist stop smoking services support people who

want to use electronic cigarettes (e-cigarettes) to help them quit smoking. Such

an approach brings together the most effective method of quitting (stop smoking

services) with the most popular (e-cigarettes).

In August 2015 Public Health England published a comprehensive review of the

latest evidence on e-cigarettes1 and an accompanying document highlighting the

implications of this evidence for policy and practice.2 This briefing draws upon

these documents to summarise what is currently known about nicotine delivery

and the safety of e-cigarettes, and covers some of the issues that have been raised

about the use of these devices.

We begin by acknowledging that e-cigarettes are considerably safer than smoking

cigarettes, are popular with smokers and that they have a role to play in reducing

smoking rates.

This briefing does not focus on the use of e-cigarettes in the general population

for managing temporary abstinence, nor as part of an attempt to reduce the

amount of cigarettes being smoked.

While the evidence base on e-cigarettes is growing, there are a limited number

of good quality and reliable studies, especially on the subject of cessation which

is the main driver for public health interventions.

In addition, this briefing is limited by the fact that the e-cigarette market is

continuing to develop and that there is no single e-cigarette model. Many different

forms exist, each with their own technology, delivery and nicotine concentrations;

people also differ in how they use these devices.

This briefing makes recommendations for stop smoking practitioners and services,

provides common questions and suggested answers about e-cigarettes, and

summarises the evidence upon which these recommendations are drawn.
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Background
E-cigarettes are devices that deliver nicotine within an inhalable aerosol by

heating a solution that typically contains nicotine, propylene glycol and/or

glycerol, plus flavours.

This aerosol is commonly referred to as vapour and so the use of an e-cigarette

is described as vaping. Unlike cigarettes, there is no combustion (burning) involved

in e-cigarettes so there is no smoke and no other harmful products of combustion,

such as tar and carbon monoxide.

The development of the first e-cigarette is generally attributed to Hon Lik at the

Chinese company Ruyan in 2004.3 E-cigarettes appeared in the UK a few years

later and the number of people reporting using them was such that they began

appearing in national surveys from 2011. It is currently estimated that there are

2.6 million e-cigarette users in Britain.

E-cigarettes generally consist of a battery, a heating element or coil (atomiser)

and e-cigarette liquid (e-liquid). The e-liquid can be in sealed cartridges or added

to a tank system. Some e-cigarettes use cartomisers that combine the atomiser

and e-liquid in a single unit. Although some cartomisers are refillable, most are

disposable and designed for single use.

Is nicotine dangerous?

Nicotine does not cause smoking related disease, such as cancers and heart

disease. These are caused by other chemicals found in tobacco smoke. Nicotine

is addictive however and it is why people continue to smoke despite knowing

about the harmful effects of tobacco. Nicotine in e-cigarettes poses little

danger to adult users. In order to prevent accidental poisoning of children,

e-cigarettes and liquids should be stored away safely (just as you would with

household cleaning products and medicines, including NRT products).
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First generation e-cigarettes, sometimes called cigalikes, are designed to look like

a cigarette and generally use cartomisers. When the user takes a puff (or presses

a button on some models) a heating coil is activated to vapourise the e-liquid,

creating a vapour that can be inhaled. Many first generation models have a light

on the end of the device that also glows when a puff is taken.

More experienced e-cigarette users (vapers) prefer to use newer (second and third)

generation e-cigarettes. Often called personal vaporisers, these are particularly

popular with people who have completely replaced their cigarette smoking with

e-cigarette use.

Second generation e-cigarettes are typically larger and have a more powerful

battery linked to an atomiser and a ‘tank’. The user fills the tank with their choice

of e-liquid which may include flavours and contain nicotine in different concentrations.

These devices often look like a fountain pen and can be used with a range of

atomisers, cartomisers and tank systems. They typically use larger batteries and

may have adjustable power settings.

Third generation e-cigarettes are usually larger still with a more powerful battery

and adjustable air flow. They also allow the user to adjust the voltage or wattage

applied to the atomiser (often referred to as ‘variable voltage’ or ‘variable wattage’

devices). Some come with ‘puff counters’ or downloadable software that allow

users to program their own voltage and wattage level, and to monitor their

patterns of use. Third generation devices are designed to allow modifications

and substitution of individual components according to user preference.

“Every time I see someone vaping I think: that’s another person

NOT smoking a cigarette.”

Louise Ross, Leicester City Stop Smoking Service
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Figure 1: The three generations of e-cigarettes

E-cigarettes and stop smoking services
Public Health England recommends that stop smoking services should offer support

to people who are using e-cigarettes in a quit attempt.2,4  Clients using unlicensed

nicotine containing products (NCP, usually e-cigarettes) can be included in the

national data returns that stop smoking services submit.*

Data from English stop smoking services for the year 2014–15 show that 2,221

smokers used an unlicensed NCP alone and 1,932 used an unlicensed NCP in

combination with a licensed stop smoking medicine to support their quit attempt.5

These are relatively small numbers of people, although there may be some

underreporting, given that 450,582 quit attempts were made with the services

during that 12 months.

* providing they adhere to the national data definitions, based upon the Russell Standard,

contained in the Local Stop Smoking Services: Service and delivery guidance:

www.ncsct.co.uk/usr/pub/LSSS_service_delivery_guidance.pdf

First generation Second generation Third generation

Images courtesy of Anna Phillips
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E-cigarettes can support people to quit smoking. Clients of stop smoking services

who combined e-cigarettes with behavioural support had the highest quit-rates

in 2014–15.5 The four-week self-reported quit rates for these two groups,

unlicensed NCP alone and NCP in combination with a stop smoking medication,

were higher (66% and 63% respectively) than those seen in people who used

combination nicotine replacement therapy (NRT) (48%, n=135,719). It is worth

noting that the monitoring data doesn’t allow us to control for things like tobacco

dependence, and that the people using NCPs may differ from the rest of the

smokers quitting with the services. It is also possible that some of the unlicensed

NCP reported as being used were not e-cigarettes, although the assumption is

that they were predominantly e-cigarettes.

Which e-cigarette should I start with?

This is very much a personal choice. The refillable tank system e-cigarettes

(second and third generation) might take a bit of getting used to, but they

allow the use of more flavours and a better sensation, and generally deliver

more nicotine than the e-cigarettes that look like cigarettes. Specialist

e-cigarette retailers can provide advice and there are also internet forums

where e-cigarette users discuss the different product types.

How often should I use my e-cigarette to help me

to stop smoking?

As often as you need to help manage nicotine withdrawal and urges to smoke.

You will soon discover the best way for you of using your e-cigarette, and

find that you’re using it when you feel a need to top-up. It’s not like a cigarette,

which you would smoke from start to finish, with an e-cigarette you can sip

on it once or twice, and then put it away. If you find you’ve got it in your

mouth all the time, you might need to use a stronger e-liquid.
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Figure 2: Four-week self-reported quit rates from English stop smoking
services 2014–15 5

Based on a large number of people still accessing stop smoking services, and the

current popularity of e-cigarettes as an aid to quitting, there is an opportunity

to improve success rates by combining the most popular (e-cigarettes) with the

most effective method of quitting (behavioural support from services).
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“I was waiting for this hard part to start that everyone talks about.

It just didn’t happen.”

Service user and successful quitter using an e-cigarette,

Leicester City Stop Smoking Service
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Many stop smoking services have declared themselves ‘e-cigarette friendly’

(see Box 1).

Box 1: E-cigarette friendly stop smoking services

An e-cigarette friendly stop smoking service supports clients who

want to use an e-cigarette to help them quit smoking and reaches

out to smokers considering using an e-cigarette to come to the

service for behavioural support.

This may present a dilemma for practitioners who feel uncomfortable

with this concept, or who feel they lack knowledge about e-cigarettes.

These tips may help:

■ Don’t be anxious about not being an expert. It is unlikely that you

will know, or be expected to know, everything about e-cigarettes

– but what you do know is how to help people stop smoking. It may

be that your service users will use NRT along with e-cigarettes; this can

increase the likelihood of successful quitting.

■ Familiarise yourself with e-cigarettes. Talk to experienced vapers,

visit a reputable retailer and read posts on forums.

■ Be positive when speaking about e-cigarettes. When you say:

“We can’t recommend e-cigarettes”, people hear: “E-cigarettes are

no good”. Instead choose words that convey a positive message such

as: “We can’t supply them, but we can certainly offer the extra support

that will help you stop smoking if you buy your own e-cigarette”.

■ Don’t push people to come off their e-cigarette. Some practitioners

feel it is important to get people off nicotine as soon as possible, but

in fact longer-term e-cigarette use can be a protective factor against

relapse back to smoking.
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One service in the City of London provided free e-cigarette starter packs in addition

to standard stop-smoking medications as part of a research project.6 Their

experience suggests that such a provision can increase the attractiveness and

efficacy of the service. Despite the extra cost of the e-cigarettes, this practice

generated savings because e-cigarettes are typically cheaper than licensed stop

smoking medicines and a proportion of clients found that they did not need any

other medication.

How much do e-cigarettes cost?

You can expect to pay around £20 for a good quality, and easy to use, refillable

second generation starter kit. More advanced e-cigarettes for the adventurous

or experienced user can range from £30 to several hundred pounds; although

a decent third generation kit can be bought for about £70. As with other

consumables, you will need to pay more for better quality products.

■ Don’t be alarmed about recreational nicotine. This is a choice

some people make, and it is not the business of stop smoking services

to make judgements about this. We are not a ‘stop nicotine service’

and if we think getting people off their e-cigarette is a good use of our

time, we are ignoring a far more important opportunity to help people

quit and to stay off cigarettes. Be open to their choices, and listen to

them, especially when they say that they are doing really well with

their e-cigarette.

■ Look forward to hearing people celebrate their success, and

telling you that using an e-cigarette and receiving support was

a revelation.
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Will e-cigarettes be cheaper for me than smoking?

Yes. Once you have chosen your starter kit then you only need to replace

the atomiser (heating coil or ‘head’) for a couple of pounds and purchase

your e-liquid which can start at £3.00 for 10 ml. You will notice savings

very quickly compared with buying cigarettes.

Pregnant women are choosing to use e-cigarettes to help them stop smoking

and they may also be useful as a means of reducing harm for those women unable

or unwilling to quit abruptly.7 E-cigarettes are a great deal safer than smoking

but we don’t know yet if there are any risks to the fetus from exposure to

e-cigarette vapour, therefore licensed stop smoking medications are currently

the recommended option. However, if a pregnant woman has chosen to use

an e-cigarette to quit or to reduce the number of cigarettes that she smokes,

she should not be discouraged from doing so. All pregnant smokers can be

referred to their local stop smoking service, or a smoking in pregnancy specialist,

for advice and support.

E-cigarettes could also have a significant role to play in managing temporary

abstinence, and as part of a quit attempt, for those smokers entering

institutions that are smokefree (e.g. in secondary care, mental health

services and prisons).

Is it OK to smoke and vape at the same time?

Yes. There is no evidence that smoking cigarettes and vaping at the same

time increases health risks. However, the greatest health benefits are seen

when people stop smoking tobacco completely, so quitting smoking should

be the goal. Stop smoking services can provide advice and support to help.

Some people manage to switch completely to vaping quickly, whilst others

take a little time. You may have to try a number of different e-cigarettes

and e-liquids before you find the one that enables you to stop smoking

completely, but this is quite normal.
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Recommendations for practice
1. Be open to e-cigarette use in people keen to try them; especially in those who

have tried and failed to stop smoking using licensed stop smoking medicines.

2. Provide advice on e-cigarettes that includes:

■ E-cigarettes provide nicotine in a form that is much safer than smoking.

■ Some people find e-cigarettes helpful for quitting, cutting down their

nicotine intake and/or managing temporary abstinence.

■ There is a wide range of e-cigarettes and people may need to try various

types, flavours and nicotine dosages before they find a product that

they like.

■ E-cigarette use is not like smoking and people may need to experiment

and learn to use them effectively (e.g. longer ‘drags’ may be required

and a number of short puffs may be needed initially to activate the

vaporiser and improve nicotine delivery). They may also need to recognise

when atomisers need replacing.8

■ People previously using e-cigarettes while smoking (e.g. to reduce the

number of cigarettes that they smoke) may need to consider changing

devices and/or nicotine concentrations when making a quit attempt.9

■ Although some health risks from e-cigarette use may yet emerge, these

are likely, at worst, to be a small fraction of the risks of smoking. This is

because e-cigarette vapour does not contain the products of combustion

(burning) that cause lung and heart disease, and cancer.

3. Multi-session behavioural support provided by trained stop smoking 

practitioners will improve the chances of successfully stopping smoking

whether or not people use e-cigarettes. It may be useful to encourage

clients to familiarise themselves with the use of their e-cigarette before

setting a quit date.
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4. Stop smoking services can provide behavioural support to clients who are

using e-cigarettes and can include this in their national data returns.

5. Clients of stop smoking services who are using an e-cigarette and who

also want to use NRT can safely use the two in conjunction. They do not

need to have stopped using the e-cigarette before they can use NRT.

Do I use e-cigarettes in the same way that I smoke cigarettes?

Using an e-cigarette is different to smoking a cigarette. This usually involves

taking slower and longer puffs over a longer period of time; this is because

e-cigarettes heat a coil in a liquid (think of a kettle). You may feel the need

to take a few puffs on an e-cigarette at times when you would not have

smoked; this is nothing to worry about and your pattern of e-cigarette use

will develop over time.
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Regulation
Most e-cigarettes are currently marketed by independent companies importing

products from China, but some production is now based in the UK. In recent

years several prominent brands of cigalikes have been purchased by tobacco

companies and some are now investing in tank models.

At present, e-cigarettes are covered by general product safety legislation. This

will change in May 2016 with the introduction of new regulations under the

revised European Union Tobacco Products Directive (TPD).10 Under the TPD

e-cigarettes will either be licensed as medicines or, if unlicensed, will be subject

to new quality and safety standards, packaging and labelling requirements,

and restrictions on advertising. The new regulations include specification of

ingredients, limits on nicotine concentration and on the size of tanks and refills,

and child and tamper proof containers (see Box 2).

Box 2: Tobacco Products Directive

From 20th May 2016 e-cigarettes containing nicotine will be regulated in

the Europe Union under Article 20 of the Tobacco Products Directive

(2014 /40/ EU).10 The main changes to the current regulation status for

unlicensed e-cigarettes are:

■ A notification scheme where manufacturers have to provide a dossier

of information six months before a product can be placed on the market.

All existing products will need to notify by November 2016.

■ Manufacturers will be required to submit data on product sales annually.

■ Restrictions on advertising, sponsorship and promotion of e-cigarettes.

■ Limiting the strength of nicotine in e-cigarette liquid (e-liquid) to

20mg/ml (2%).

■ Restricting the size of e-liquid containers to 10ml.  Continued overleaf
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■ Limiting the size of e-cigarette tanks to 2ml.

■ Banning additional ingredients such as vitamins, minerals, caffeine

and taurine.

■ Products must be child and tamper proof, protected against breakage

and leakage and have a mechanism that ensures refilling without leakage.

■ Mandatory health warnings that will cover at least 30% of the packaging

and state either ‘This product contains nicotine which is a highly

addictive substance’.

■ Product labelling that includes a list of all of the ingredients, nicotine

content, batch number and recommendation to keep out of reach

of children; use of certain descriptors (e.g. natural or organic) is

also prohibited

■ Products must include a leaflet containing information on instructions

for use, contraindications (e.g. non-smokers and young people), warnings

for specific groups, possible side effects, addictiveness and toxicity,

and the contact details of the manufacturer or importer.

■ Manufacturers to set up a system whereby consumers can notify them

of suspected adverse events.

The TPD also gives Member States the mandate to take corrective action

if there is reason to believe that products are not safe or of good quality

or are not conforming to the Directive.
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It is unclear what impact the TPD may have on the e-cigarette market and whether

there will be any unintended consequences. A number of manufacturers have

applied to the Medicines and Healthcare Products Regulatory Agency (MHRA)

for licensing of their e-cigarettes. Medicines regulation enables high quality,

safe and effective products to be made available by the NHS on prescription

and the first licensed e-cigarettes may be available in the near future. However,

it is also unclear how effective these licensed e-cigarettes will be compared

with newer devices.

With effect from 1 October 2015, the sale of e-cigarette products to under-18s

in England and Wales has been prohibited. It is also illegal for an adult to purchase

e-cigarette products for someone under the age of 18.

Can I use e-cigarettes in places where I cannot smoke?

There is currently no legislation preventing or restricting the use of e-cigarettes.

Some places do not allow vaping whilst others do; if there is no signage

then you should ask.

Summary of evidence on e-cigarettes
■ E-cigarettes are predominantly used by smokers who want to reduce the

number of cigarettes that they smoke; they are also used by smokers who

want an alternative for when they cannot or do not want to smoke, or by

those who want to quit.

■ E-cigarette technology continues to evolve and the quality of devices has

improved. With experience, users can achieve blood nicotine levels similar

to those achieved with smoking cigarettes.

■ E-cigarettes can reduce urges to smoke and can help smokers quit and

reduce cigarette consumption; although data on the effectiveness for quitting

are not yet as robust as those for medicines licensed for smoking cessation.



18 Electronic cigarettes: A briefing for stop smoking services

■ Taken together, data from two randomised controlled trials shows that old

(and now obsolete) brands of e-cigarette were more effective than ‘placebo’

versions that did not deliver any nicotine. The effect size was similar to what

is found with licensed nicotine products when prescribed by a health professional.

A large observational study of e-cigarettes in the ‘real world’ found similar

effectiveness to licensed stop smoking medicines obtained on prescription,

and greater than licensed nicotine products bought from a shop.

■ Short-term exposure to e-cigarettes appears to pose few if any risks. Mouth

and throat irritation are most commonly reported symptoms and these subside

over time. There are no high quality safety data from long-term e-cigarette

use, but there is no good reason to expect that their use would be anywhere

near as risky as smoking.

■ Low levels of toxicants and carcinogens have been detected in e-cigarette

liquid and vapour, but these are much lower than those found in cigarette

smoke.

■ The concentration of toxins in exhaled vapour is much lower than that in

side-stream and exhaled cigarette smoke, and is expected to pose no

measurable health risk to bystanders.

■ Concurrent (dual) use of cigarettes and e-cigarettes has been associated

with increased motivation to quit, and to a reduction in the number of

cigarettes smoked.

■ Use of e-cigarettes by never smokers remains negligible and evidence does

not support the view that e-cigarettes are acting as a gateway into smoking

among young people.



Electronic cigarettes: A briefing for stop smoking services 19

Prevalence and epidemiology
Awareness of e-cigarettes is high in countries where e-cigarettes are available,

especially among current and ex-smokers.11 Survey data shows that use of

e-cigarettes by smokers in Britain increased from 2.7% in 2010 to 6.7% in 2012.12

By 2013, 11% of smokers reported ever using e-cigarettes.13 This had risen

to almost 20% in 2014 and 2015 data suggests that use has plateaued at

around 21%. Data from the Smoking Toolkit Study14 shows a similar picture

(see Figure 2).

Almost 40% of recent ex-smokers use e-cigarettes (see Figure 3).

Use of e-cigarettes by never smokers is very rare. In 2014 only 0.2% of never

smokers reported using an e-cigarette, the same proportion who report using NRT.

Figure 2: Prevalence of use of NRT, e-cigarettes or any non-tobacco nicotine

products among current cigarette smokers in England 2007–14
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Figure 3: Prevalence of use of NRT, e-cigarettes or any non-tobacco nicotine

products among recent ex-smokers in England 2011–14
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“E-cigarettes offer a potentially useful way out of smoking,

especially for those people who have not succeeded with

tried and tested methods.”

Professor Robert West, University College London
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In some surveys, use of e-cigarettes is defined as ‘ever having used’ which

includes people who have had just a single try of an e-cigarette. Data suggest

that around one third of people who report ever using e-cigarettes are current

users12 and some 10 –15% are daily users.15,16 Studies that have specifically

assessed daily e-cigarette use in people who have never smoked tobacco

(never smokers)13,15,17 found no progression from experimentation to daily

e-cigarette use.

Many studies have defined current use of e-cigarettes as any use in the past

30 days. However, because e-cigarettes are a novel product, this definition

includes lots of experimenters who are unlikely to continue their use and is of

questionable value in estimating prevalence. One survey in 2014 found that

among those with any use in the past 30 days, a large proportion of current

(59%), never smokers (90%), and former smokers (43%) had used an

e-cigarette for just five days or fewer during this time.18

British survey data shows that about 60% of current e-cigarette users (1.4 million

people) are also current smokers (‘dual users’) and 40% (1.1. million people)

are ex-smokers.19 Use of e-cigarettes by never smokers is very rare and estimated

to be 0.2% or less.14,19

Data collected between 2010 and 2012 showed that e-cigarette users tended

to be younger, better educated and from higher socioeconomic groups than

non-users.20–22 However, data from a 2015 survey showed that adults from

lower socio-economic groups, compared to those from higher socio-economic

groups, were slightly more likely to have tried (19% vs. 13%) and still be using

(6% vs. 5%) e-cigarettes.19

Young people are also experimenting with e-cigarettes. In a 2013 survey 4.5%

of 16 –18 year olds had tried an e-cigarette.23 In 2015 the rate of experimentation

by 11–18 year olds was 12.7%24 and, as might be expected, was higher among

18 year olds (20%) compared with 11 year olds (3%). It is important to stress

that a greater proportion of young people experiment with smoking cigarettes

(4% and 41% of 11 and 18 year olds respectively).
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Regular use of e-cigarettes is much lower than ever use. In 2014, for example,

1.6% of young people reported using e-cigarettes on at least a monthly basis.

In 2015 this proportion was still only 1.7%. Regular use of e-cigarettes was

almost exclusively confined to current and ex-smokers in England; similar

findings have been reported in Scotland25 and Wales.26

Concern has been expressed that e-cigarette use may act as a ‘gateway’ to tobacco

smoking.27,28 However, establishing that e-cigarette use leads to tobacco use is

very difficult as there are other factors that might lead someone to smoke

tobacco (e.g. their genetic predisposition or environmental factors) that may

also increase their chance of trying an e-cigarette. To date there is no evidence

that e-cigarettes lead adolescents to start smoking. Conversely, adolescents who

smoke and have tried e-cigarettes are more likely to intend to quit smoking.29

Why are people using e-cigarettes?

The most commonly reported reasons for using e-cigarettes are to assist with

stopping smoking or to reduce cigarette consumption.19 Other reasons include

seeing them as a safer and cheaper alternative to smoked tobacco, and helping

to manage urges to smoke and other tobacco withdrawal symptoms.11,19,30,31

How will I know when I need to change the atomiser

in my e-cigarette?

The life of your atomiser (heating coil) will depend on how much you use

your e-cigarette and the quality of your device; typically it should last up to

two weeks but it could be a lot longer than this. Low vapour production,

a ‘burnt’ taste or poor / reduced flavour are signs that your atomiser needs

to be replaced.
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Why do so few people who try e-cigarettes go on to use

them regularly?

As already described, the rates of ever use are much greater than current use

of e-cigarettes. Surveys seem to show that only a minority of people who try

e-cigarettes go on to use them for longer.32,33 A major contributing factor is

likely to be unrealistic expectations (e.g. that e-cigarettes will provide the same

experience as smoking), and also possibly because first generation e-cigarettes

(cigalikes) do not generally deliver sufficient nicotine nor provide a pleasant

experience. The mistaken fear that e-cigarettes may be as hazardous as cigarette

smoking may also be a barrier to ongoing use.

A recent survey showed that 2% of current and ex-smokers surveyed thought

that e-cigarettes were more harmful than cigarettes and 20% believed them to

be equally harmful.19 Surveys in England show that only 44% of current smokers

in England believed that e-cigarettes were less harmful than cigarettes.14

What products are people using?

The majority of e-cigarette users (65%) start on a cigalike, but few continue

to use them. Among current e-cigarette users, only 31% were still using

cigalikes and most (66%) use tank systems (either second or third generation

e-cigarettes).19
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E-cigarette liquid and vapour
E-cigarette liquid (e-liquid) comes in various concentrations of nicotine. The liquid

is often labelled as weight (mg) per millilitre (ml), or as a percentage of volume

(%). Sometimes a descriptive label is used such as ‘high strength’ or ‘extra high

strength’. A concentration of 18mg/ml (1.8%) is most commonly used.30,34

E-liquid is currently available in strengths ranging from 0mg/ml to 36mg/ml,

although it will soon be limited to a maximum of 20mg/ml (2.0%) under the

Tobacco Products Directive.

The amount of nicotine in e-cigarette vapour will depend on a number of factors.

These include: nicotine concentration of the e-liquid, efficiency of the e-cigarette

and technique of the user. One review of nicotine delivery found that approximately

15 x 70ml puffs are needed to deliver up to 1mg nicotine.35 This is less than a

typical cigarette, where an average of 12 x 46ml puffs are needed to deliver

1.5 to 2.6mg of nicotine.36

What nicotine strength e-liquid should I go for?

How much nicotine you require will depend upon how much nicotine you

are getting from your cigarettes. And of course how much nicotine you get

from your e-liquid will depend upon the type of e-cigarette that you use and

how you use it. As a rough guide, most 20-a-day smokers find that 18mg/ml

(1.8%) is sufficient, so you could start with this and see how you get on. 

A wide range of flavours of e-liquid is available. The most popular flavour among

British adults who have tried and are still using e-cigarettes is tobacco flavour,

followed by fruit and menthol flavours.19 New users of e-cigarettes tend to choose

tobacco flavour, with more experienced vapers gravitating towards fruit flavours

and using on average three different types of e-liquid flavours.37
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How many bottles of e-liquid will I need in a week?

As a rough guide, for a 20-a-day smoker two 10ml bottles of 18mg/ml

e-liquid will usually last a week. However this will depend on the quality

of your e-cigarette and your puffing technique; with better devices and

experience, e-liquid use will often reduce. You’ll soon get to know how

much you need.

A number of toxicants have been found in e-liquid and vapour. A 2009 US report

found the presence of diethylene glycol (a toxin at high doses) in e-liquid,38 but

at very low levels and this result has not been found in subsequent research.39,40

Toxicants including acrolein and acetaldehyde, metal and silicate particles, and

tobacco-specific nitrosamines (TSNAs) have also been found in vapour, but all

at much lower levels than in cigarette smoke.41–54 55

Concern has been expressed about high levels of formaldehyde and other aldehydes

that are generated when e-cigarettes are operated at high temperatures in

laboratory studies.56,57 However, in real world use when an e-liquid is heated

at high temperatures it produces an unpleasant taste (known as a ‘dry puff’).

Vapers dislike this taste and do their best to avoid producing it.57,58 Smokers

who switch to vaping show significant reductions in exposure to the aldehyde

acrolein, even in those who do not stop smoking completely (i.e. dual users).59

How do I choose a flavour?

This is a personal choice. Some people start with tobacco flavour, or menthol

flavour if they smoke mentholated cigarettes, but one of the advantages of

e-cigarettes is that you can experiment and try new flavours. People usually

try a few different flavours until they find the one that suits them. Some

people choose to move away completely from tobacco flavours, preferring

sweet and fruit flavours for example.
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Quality control

The quality of e-cigarettes has been criticised and there are reports of devices

that have leaked and malfunctioned.60,61

There has also been concern that labelling of nicotine content may not be accurate.

Indeed there have been reports of cartridges labelled as ‘no nicotine’ that contained

nicotine.38,62 In a study of five popular brands of e-cigarette available in the UK,

brands labelled as containing 18 – 24mg of nicotine actually contained between

12.8mg and 33mg of nicotine.35 However, more recent data suggest that

poorly labelled e-liquid mostly contained nicotine at lower concentrations than

specified. 42 Quality control is improving and so there is better consistency in

labelling the nicotine content of e-cigarette liquid.

Whilst there is a need for quality production of e-liquid, labelling the nicotine

concentration may not be that useful in terms of nicotine delivery and absorption

(much the same as with nicotine labelling on cigarettes packs). This is because

it is only the nicotine contained in the vapour that can be absorbed and the

nicotine cartridge content may have little relationship to nicotine levels in vapour.35,63

Other factors such as heating of the liquid, voltage and amperage resistance, and

how the user puffs on the e-cigarette also have a role to play. E-cigarettes usually

require more ‘suck’ than regular cigarettes64 and the puff duration of e-cigarette

use is typically longer than that when smoking cigarettes (e.g. 2.4 seconds for

conventional cigarettes versus 4.3 seconds for e-cigarettes).65

Are e-cigarettes dangerous, do they blow up or catch fire?

As with any rechargeable device, like mobile phones and laptops, it is

important to charge with the correct charger and not to leave an e-cigarette

unattended whilst charging. Ensure that you buy from reputable suppliers

and avoid generic charging equipment. There have been reported cases of

e-cigarettes causing fires at a rate of around two per week in the UK, this is

far fewer than the number of fires caused by cigarettes.
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Nicotine delivery
The early, first generation (cigalike) e-cigarettes delivered little or no nicotine.66–68

One study in 2010 showed that e-cigarettes produced a maximum blood nicotine

concentration of 1.3ng/ml, compared to 13.4ng/ml achieved with smoking a

cigarette. This was less than the maximum blood nicotine concentration achieved

with the Nicorette® nicotine inhalator: 2.1ng/ml.66

As e-cigarette technology has improved, so also has nicotine delivery. This has

produced blood nicotine levels that are similar to those obtained from oral

NRT products (e.g. 4–6ng/ml)69,70 but achieved significantly faster (e.g. peak

blood nicotine levels were reached within five minutes after starting to use

the device71).

Higher peak blood concentrations have been found in experienced e-cigarette

users (e.g. 13–14ng/ml) after an hour of ad lib (as they wished) use.72,73 This is

similar to the changes seen after smoking a cigarette.74 E-cigarette users can have

similar levels of cotinine, a metabolite of nicotine, in saliva as regular smokers.75–77

A UK study found that among naive users, five minutes ad lib use of an e-cigarette

containing 24mg/ml of nicotine produced a peak plasma concentration of

4.6ng/ml within five minutes; after four weeks of practice these users achieved

levels of 5.7ng/ml.78 Practice in the technique of using e-cigarettes is therefore

clearly important, but it is likely to be subconscious ‘practice’ involving simply

using and getting better at using devices.

“Smokers binge on nicotine, vapers graze.”

Sarah Jakes, New Nicotine Alliance
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Using e-liquids with higher nicotine concentration increases nicotine delivery

and propylene glycol in e-liquid may also aid nicotine delivery.79 Propylene glycol

has a lower boiling point (187.6 °C) than glycerine (290 °C), which may account

for a better delivery of nicotine in solutions that contain it.

Second and third generation e-cigarettes deliver more nicotine to the user than

first generation devices. One study showed that a prescribed five-minute puffing

regimen on a second generation device produced significantly greater rises in

plasma nicotine concentration at the end of puffing than the use of a first

generation device (4ng/ml vs. 2ng/ml).80

The latest data suggests that e-cigarettes can deliver levels of nicotine that are

similar to those obtained from smoking cigarettes.71

Will I end up using more nicotine with my e-cigarette

and overdosing?

This is a common misconception around e-cigarettes. Much the same as

with NRT, if you have more nicotine than you are used to then you might

feel a little nauseous or lightheaded, both of which pass quickly. If this happens

you can just reduce the level of nicotine in the e-liquid that you buy, or use

the e-cigarette less. You are in no danger of poisoning yourself and there

have been no cases of overdose from inhaling e-liquid.
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Do e-cigarettes alleviate withdrawal symptoms?

E-cigarette use can reduce urges to smoke in inexperienced users,66–68,70,81,82 in

those who have had some practice in using e-cigarettes69 and in experienced users.72,73

In studies that used a non-nicotine e-cigarette as a control,66,81,82 both the nicotine

and non-nicotine e-cigarettes reduced urges to smoke but the reduction was

larger with e-cigarettes that contained nicotine.

The acute effect on other tobacco withdrawal symptoms was less pronounced

with studies finding little or no significant effect,66–69 or only showing an effect

in subgroups.81 One study found that second generation e-cigarettes seem to be

more effective in reducing symptoms of nicotine withdrawal than do first generation

e-cigarettes.83 Another found that first and second generation e-cigarettes appear

to be similarly effective in reducing urges to smoke during abstinence, but second-

generation devices appear to be more satisfying to users.84 In a small study of

long-term NRT and e-cigarette users (all ex-smokers) e-cigarettes were more

effective for controlling withdrawal symptoms than NRT.85

Do e-cigarettes help people reduce or quit smoking?

Most of the studies reported in this section make the distinction between people

who want to stop smoking completely and abruptly, and those who initially use

e-cigarettes to reduce their smoking and who do not necessarily intend to quit.

E-cigarette users consistently report that these devices help them to either quit

or cut down smoking,19,31,34,60,86 although these respondents may not necessarily

be representative of all e-cigarette users.

More robust survey data collected from representative groups of smokers present

mixed results. One showed that among people who were using e-cigarettes and

smoking, 46% had stopped smoking cigarettes at one-year follow-up.87 Another

found that in a sample of UK smokers who were trying to stop smoking, those

using e-cigarettes were more likely to quit smoking than those who used NRT

purchased over the counter. E-cigarettes were found to have similar effectiveness

to licensed stop smoking medicines obtained on prescription.88
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Other surveys have found that e-cigarette users are no more likely to quit smoking

than non users. Data from the UK show that smokers using e-cigarettes daily

when first surveyed were more likely to make a quit attempt over the following

year, but were no more likely to actually quit smoking than non-e-cigarette users.89

Further analysis of these data showed that the type and frequency of e-cigarette

used affected the likelihood of quitting.90 Smokers who used a cigalike device on

a non-daily basis were less likely to have quit smoking over the year of follow-up

than people who did not use an e-cigarette. Smokers who used cigalike e-cigarettes

daily, or tank systems non-daily, were no more likely to have quit than people

who did not use an e-cigarettes. Importantly however, those who were daily users

of tank system e-cigarettes reported higher rates of quitting.

Similar findings have been reported in the USA where intensive use of e-cigarettes

(e.g. daily for at least a month) is associated with a greater chance of quitting

smoking.91 Others have reported that smokers who use e-cigarettes may be

less likely to quit than non-e-cigarette users.92–94 However, these data are

difficult to interpret because of limitations such as the definition of e-cigarette

use (e.g. ever use vs. daily use) and not controlling for potential confounding

factors (smoking history and environmental factors).

A small number of prospective cohort studies have described the effect of

e-cigarette use in smokers who were not ready to quit smoking.95–97 In one study,40

highly dependent middle-aged smokers were provided with e-cigarettes for up

to six months. The abstinence rates at six and 18 months were 23% and 15%

respectively. Two years after enrolment, 13% achieved at least six months of

carbon monoxide (CO)-validated abstinence from smoking and 28% had achieved

a sustained reduction (≥50%) in their baseline cigarette consumption.95,96 Another

study tested the same approach with 14 smokers with schizophrenia97 and reported

14% 30-day CO-validated abstinence at one year.
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To date there have been three randomised controlled trials that have directly

examined the effects of e-cigarette use in people who did,98 and in those who

did not,99,100 want to quit.

In one study the effect of e-cigarette use (two groups using different nicotine

doses for 12 weeks) was compared to non-nicotine e-cigarettes in 300 smokers

who were not intending to quit. The biochemically validated six-month abstinence

rates at one-year follow-up were 13%, 9% and 4% in the three groups

(differences were not significant).99 There was also no significant difference

between the three groups in the proportion of participants that achieved ≥ 50%

cigarette reduction. Unfortunately the study was underpowered (i.e. it did not

have enough subjects to be able to detect a statistically significant difference

between groups). It also lacked a ‘non e-cigarette’ group, which makes the results

only tentative. In addition, the brand of e-cigarette used in this study had poor

nicotine delivery and often malfunctioned.

“Many of my patients with complex COPD use a vaporiser to stop

smoking. One man on assessment could hardly walk, was deathly

white and had beads of sweat forming on his face when he tried

to talk. Within two weeks he had less shortness of breath on

exertion, within eight weeks he had been able to reduce his

meds, and within 16 weeks he said he was reaping the benefits.”

Specialist advisor in acute care, Leicester City Stop Smoking Service
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In another smoking cessation study,98 nicotine-containing e-cigarettes were

compared with 21mg nicotine patches and with non-nicotine e-cigarettes.

Participants were provided with a referral to a telephone quitline but not given

any face-to-face contact. In this minimal support setting there were no significant

differences in validated continuous abstinence at six months (7.3% nicotine

e-cigarette, 5.8% nicotine patch and 4.1% non-nicotine e-cigarette). Participants

who received nicotine e-cigarettes reported significantly higher smoking reduction,

and higher user endorsements, than those who received nicotine patches. Again,

the study was underpowered and used e-cigarettes with low nicotine delivery.

A 2014 Cochrane Review of these trials concluded that they demonstrated that

e-cigarettes with nicotine help smokers stop smoking compared with placebo

(no nicotine e-cigarettes).101 The effect size was broadly similar to what is found

with licensed nicotine products when prescribed by a health professional.102

The review however gives these findings a ‘low’ confidence rating because

there are only two studies.

Since the Review, another randomised controlled trial (RCT) has been published

that randomised 48 smokers who did not want to quit to use either an e-cigarette

(a tank system device) or no intervention.100 At eight-week follow-up, 34% of

those given an e-cigarette had quit smoking and none of the smokers in the no

intervention control group had stopped. Smokers in the control group were then

given an e-cigarette and everyone was followed up at eight months. At this time

point 19% of smokers given e-cigarettes at the beginning of the study, and 25%

who received e-cigarettes at week eight, had quit smoking.

“E-cigarettes are different to NRT and as such smokers should

have different expectations of what e-cigarettes can offer.”

Lorien Jollye, New Nicotine Alliance
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Are there any adverse health effects
of e-cigarettes?
Although e-cigarettes are not completely risk free, experts agree that they are

substantially less harmful than smoking.

E-cigarettes primarily deliver two substances: 1) nicotine and 2) the vapour,

which is usually formed from propylene glycol or glycerol and flavourings.

There is good evidence from the use of NRT, and from the long term use of snus

(a type of oral tobacco) in Sweden,103 that nicotine is associated with few health

risks in smokers.104 It is the tar and toxicants in smoke rather than nicotine that

causes the adverse health effects of smoking. However there are some data, for

example, that suggest that nicotine might have adverse effects in pregnancy.105

Some commentators have raised concerns over the potential for nicotine poisoning

of children if they ingest e-liquid containing nicotine. Cases of poisoning have

been reported in the scientific literature, both accidental in children106–108 and

intentional in adults;109,110 all but one (a suicide attempt in an adult who ingested

more than 10g of nicotine in e-liquid110) recovered without any lasting illness.

However, to manage the risk of accidental poisoning e-cigarettes and e-liquid

should be kept out of the reach of children, as is the case with NRT.

The US Food and Drug Administration has classified propylene glycol as an additive

that is “generally recognized as safe”. It has been used as an excipient in some

old and new pulmonary (lung) inhalation devices,111,112 as well as in food and

cosmetics. Mild adverse effects (e.g. throat irritation) have been documented.52

Studies that have subjected animals to short-term (1 month) 113 and long-term

(12–18 months)114 exposure have not demonstrated any adverse effects. Data on

the long-term health risks of repeated vapour exposure in humans are lacking.

A number of studies have reported on the acute effects of e-cigarettes. No adverse

effects of short-term e-cigarette use have been found on haematological or blood

chemistry parameters, nor cardiovascular function in smokers or ex-smokers.115–118
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The exception is that e-cigarette use increases heart rate after overnight abstinence,70,72

in much the same way that smoking cigarettes after overnight abstinence does.119

Two studies examined acute effects of e-cigarette use on respiratory function. One

reported a small, and not clinically relevant, increase in airways resistance post-e-

cigarette use.120 The other showed no significant adverse effect of

e-cigarettes on lung function.77 By comparison, smoking a conventional cigarette

significantly reduced a measure of lung function (FEV1/ FV). Cigarette smoking

is associated with an increased risk of a number of respiratory illnesses, so stopping

smoking can result in an improvement in respiratory symptoms. This was

demonstrated in a small study of patients with asthma whose symptoms and

respiratory function improved after switching from smoking to vaping.121 One

animal study reported that e-cigarette vapour delayed recovery from influenza

infection,122 but the relevance to humans is not clear.

As already noted, various toxicants have been found in e-cigarette vapour but

at very low levels.40 We do not know the effects of long-term exposure to these

toxicants, even at low levels, and so there may be some degree of health risk.

However, given what is known about the exposure to toxicants in tobacco smoke,

the magnitude of any risks that may emerge from long-term e-cigarette use is

likely to be small.

Are e-cigarettes safer for me than smoking?

Yes. Experts estimate that e-cigarettes are, based on what we know so far,

around 95% safer than cigarettes. Smoking is associated with a number of

very serious health risks to both the smoker and to others around them.

Therefore smokers who switch from smoking tobacco to e-cigarettes

substantially reduce a major risk to their health.

The authors of a comprehensive review of the latest evidence on e-cigarettes,

commissioned by Public Health England, concluded that, based on the peer-

reviewed literature, e-cigarette use is around 95% less harmful than smoking.1
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In an authors’ note to accompany their report,123 they explained that this estimate

is based on the facts that:

■ the constituents of cigarette smoke that harm health, including carcinogens,

are either absent in e-cigarette vapour or, if present, are mostly at levels

significantly below 5% of doses from smoking (mostly below 1%) and far

below safety limits for occupational exposure

■ the main chemicals present in e-cigarettes only have not been associated

with any serious risk

Although we cannot be certain on the exact degree of risk or safety of e-cigarettes,

and it may be slightly more or slightly less than 95%, the obvious conclusion is

that they are substantially less harmful than cigarettes.124

The other main component of e-liquids is flavourings. These flavourings are

considered safe for oral ingestion, but the risks of their inhalation are largely

unknown.125 There are some flavours where a degree of risk is established and

so these flavours should be avoided. For example, chronic exposure to diacetyl

which gives a buttery flavour (butterscotch flavour has already been voluntarily

withdrawn by some manufacturers), caused irreversible bronchiolitis in workers

at a microwave popcorn plant.126 There is also some evidence that cinnamon

flavours are cytotoxic.41

Secondhand e-cigarette vapour can expose non-users to nicotine,77,127 although

exposure is some 10 times less than from cigarette smoke,127 and to other toxicants,

but at levels that are orders of magnitude lower than those found in secondhand

smoke. There are no identified harms for bystanders from e-cigarette vapour.40

Nicotine from e-cigarettes vapour is deposited on surfaces, in very low amounts128

and as such poses no detectable health risk to adults or children. One study found

that the air in homes of vapers contained six times less nicotine than air in the

home of smokers.129 Non-smokers who were exposed to e-cigarette vapour had

low levels of cotinine, a metabolite of nicotine, measured in their urine but at

levels around 1000 times less than seen in smokers.
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I’ve heard that e-cigarettes can produce harmful chemicals?

Some studies have detected chemicals in e-cigarette vapour that are known

to cause health problems. However, these chemicals have been found at

very low levels that are unlikely to represent a serious risk to health. When

e-cigarettes are used within normal operating levels (e.g. not overheated),

there are far fewer harmful chemicals present in their vapour than in tobacco

smoke. If the e-liquid is being overheated it tends to produce an acrid,

unpleasant taste – you will know if this happens!

E-cigarette studies have collected information on adverse events (AEs). None of

the experimental66–70,72,73,77,81,82 or prospective follow-up studies96,97 have reported

serious adverse events (SAEs). Any AEs were largely mild to moderate and included

symptoms such as mouth and throat irritation and dry cough, similar to those

reported in user surveys.30,31,34,60

There were no significant differences in the frequency of AEs between e-cigarette

and control groups (non-nicotine e-cigarettes or nicotine patch) in the two

randomised trials of e-cigarettes.98,99 No AEs were rated as serious in one study99

and in the other serious AEs did not differ between groups and were deemed

unrelated to the study products.98

The most commonly reported symptoms by e-cigarette users in online forums are

irritation of the mouth and throat. Among potentially more serious, although less

common, AEs have been increased blood pressure.130 The FDA Centre for Tobacco

Products in the USA recorded three serious AEs related to e-cigarettes; two were

second-degree facial burns caused by e-cigarettes exploding and an infant death

caused by choking on an e-cigarette cartridge.131

Three case reports of serious adverse events associated with e-cigarette use have

been published. Two were respiratory illnesses (lipoid pneumonia132 and acute

eosinophilic pneumonitis133) and the other acute asymptomatic atrial fibrillation;134

in all three cases the problems resolved on cessation of e-cigarette use, but the

causal relationship to e-cigarette use remains very uncertain. The case of lipoid

pneumonia was attributed to glycerine-based oils in e-liquid,132 but this is highly

unlikely given that glycerine is an alcohol and not a lipid.135
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I get a bit of a cough when I use my e-cigarette

This isn’t unusual and you may benefit from switching from an e-liquid

with a high proportion of propylene glycol to one with more vegetable

glycol, which can be more soothing.

Is secondhand vapour from e-cigarettes dangerous?

Some studies have found traces of toxicants in secondhand vapour, but at

such low levels that they do not pose a health risk to bystanders. There is

no evidence that secondhand vapour is dangerous to others; however, it

helps to be respectful when using e-cigarettes around others, especially

non-smokers.

Are e-cigarettes renormalising smoking?

There have been concerns that e-cigarettes might renormalise smoking, that is,

make cigarette smoking appear to be a normal activity. Whilst this is a valid

concern we do not have any data to show that this is occurring. Indeed, available

data points in the opposite direction because cigarette smoking prevalence among

both adults and young people has continued to fall in England as e-cigarette use

has increased; the same has occurred in the USA.

“Smokers should switch to vaping, and vapers should stop

smoking completely.”

Martin Dockrell, Public Health England
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Conclusion
The use of e-cigarettes among adults in Britain has increased substantially over

the last five years and they have become the most popular stop smoking aid in

England. Since their appearance on the market in 2006 e-cigarette technology

has improved and some devices can deliver levels of nicotine that are similar to

those achieved with smoking tobacco.

E-cigarettes can alleviate symptoms of tobacco withdrawal and there is growing

evidence that they can help people stop smoking. However, like other nicotine

substitutes they are no ‘magic cure’. Smokers take some time to get used to them

and novice users are likely to benefit from support in how to use e-cigarettes to

get the most out of them. As with users of NRT, e-cigarette users have the best

chance of quitting with expert support from stop smoking services.

Whilst use of e-cigarettes is not without health risk, it is much less hazardous

than smoking cigarettes. Current estimates put vaping somewhere in the vicinity

of 95% less harmful than smoking tobacco, based on comparisons of the

composition of carcinogens and toxicants in tobacco smoke and e-cigarette vapour.

Stop smoking services should be open to e-cigarette use in people keen to try

them to help them quit. This is especially so in those who have tried and failed

to quit using licensed stop smoking medicines.
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