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What do we know about

the health effects of
electronic cigarettes?

Electronic cigarettes (or e-cigarettes) are battery-operated devices that work by
heating a liquid to create a mist (vapour) that is inhaled. An e-cigarette contains a
cartridge or tank that is filled with e-liquid. The e-liquids used in an e-cigarette may
or may not contain nicotine (see Information Sheet # 1 for further details).

There is a lot of debate about the harms associated with
the use of e-cigarettes. Some health professionals,
tobacco control and public health experts look at them as a
way to reduce the health harms from smoking cigarettes,
seeing them as less harmful to health than tobacco-
containing products. Others are concerned that they may
have unrecognised short-term and/or long-term negative
health effects.

There have been only a few studies on the health harms

resulting from the use of e-cigarettes whether for the

person using the e-cigarette or for those around them

(from second-hand vapour). Mostly, studies and reviews

agree that:

« The long-term health effects of e-cigarettes are not yet
known

» E-cigarettes are likely to be less harmful to health than
smoking tobacco products

» Based on what is known about the contents of
e-cigarettes and reports from consumers, some short-
term health-related harms can be associated with using
them, and there is potential for long-term harms as well:

- Compounds and particles that are harmful to health
have been found in e-cigarette vapour, but most of
these are at levels much lower than in tobacco
smoke

- Lack of regulation means that the contents of
e-liquids may be different to the labelling on the
container, and that badly made e-cigarette devices
and e-liquid cartridges may increase exposure to
health harms.

Long-term health effects of
e-cigarettes are not yet known

As e-cigarettes have only been on the market since around
2004, we do not know enough yet about the long-term
health effects from using them, as it is too soon for studies
to have been done to look at this."

The Australian Therapeutic Goods Administration (TGA),
the regulatory authority for therapeutic goods in Australia,
states that, “no assessment of electronic cigarettes has
been undertaken and, therefore, the quality and safety

of electronic cigarettes is not known”.2 The TGA has

not approved e-cigarettes (with or without nicotine) as a
therapeutic stop-smoking device in Australia.

E-cigarettes are likely to be less
harmful to health than smoking
tobacco products

Based on the current evidence, it is reasonable to think that
e-cigarettes are safer than tobacco cigarettes. When
someone smokes a tobacco cigarette, they inhale over
4000 chemicals, over 60 of which are known to cause
cancer in humans.?
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Experts estimate that e-cigarettes have only a fraction of
the health risk of cigarettes.*s* Although there are other
chemicals in the e-liquid and vapour of e-cigarettes, and the
extent of harm from long-term exposure is not known,
experts estimate that using e-cigarettes is around 95% less
harmful than smoking tobacco.”#°

People who use e-cigarettes and those around them

are exposed to fewer toxic chemicals than with tobacco
smoking."®""12 |n particular, for example, e-cigarette vapour
contains only small amounts of carbon monoxide at levels
far below levels in tobacco smoke.' The chemicals
contained in tobacco cigarettes are either not found in
e-cigarettes at all or are at levels below 5% of what is found
in tobacco cigarettes,® and well below the threshold limits for
occupational exposure.’

Health effects are associated with
using e-cigarettes

Although the long-term health effects of e-cigarettes are not
yet known, some people have reported short term health
effects.

Some people who use e-cigarettes, for example, report
experiencing minor negative reactions to the vapour
(mostly a dry throat).® Some studies have found short-term
effects of e-cigarette vapour on the lungs, but how this
affects long-term health is not yet clear.’

While e-cigarettes deliver lower levels of toxins and pollute
the air less than tobacco cigarettes, they cannot be
considered ‘harmless’, and the vapour produced from them
is not, as some people claim, ‘just water vapour’.'4'
People who use e-cigarettes are exposed to the contents of
e-liquid and vapour including:

* Nicotine

+ Liquids such as propylene glycol and glycerine, and
by-products of heating these liquids
* Flavourings

» Other potentially harmful particles and chemicals

Nicotine

Other than being addictive, nicotine does not appear to
contribute to smoking-related diseases'®. Nicotine is listed
as a poison by the Therapeutic Goods Administration, but
is approved at low levels for use in nicotine replacement
therapy products (NRT—such as patches, gum, strips,
lozenges, inhalators). These NRT products are currently
accepted as an option for use by pregnant women who
smoke and who are not able to quit using other
methods."

The doses of nicotine delivered by electronic cigarettes are
not likely to cause significant short or long-term negative
health effects for most people.’® However e-cigarettes, unlike
NRT, have not been approved by the TGA as safe or
effective for use. In particular, pregnant women who want to
use e-cigarettes should discuss their situation with a health
professional.

Solutions —propylene glycol and vegetable glycerine
Two chemical compounds that make up most of the e-liquid
are propylene glycol and/or vegetable glycerine. These
liquids are approved for use in Australia in various foods and
pharmaceuticals. They are considered safe to eat or

to put on the skin, but they have not been approved as safe
for inhaling. The long-term health effects of inhaling these
liquids directly into the lungs is not known.'®

A number of studies have found that people using
e-cigarettes may be exposed to cancer-causing compounds
when propylene glycol or vegetable glycerol are over-
heated and vapourised (e.g.formaldehyde, acetaldehyde,
acrolein).'02021.22 However, overheating results in harsh and
unpleasant tasting vapours and, under normal
circumstances, people using e-cigarettes may self-regulate
and avoid inhaling these.?® Exposure to these cancer-

causing compounds may as a result be minimised.®

Flavourings

Some studies into e-cigarette flavoured e-liquids have found
toxic substances, including at levels that may have negative
health effects when inhaled.?* Many of the flavourings are
considered safe when taken orally in food or drinks (e.g.
diacetyl used in flavouring popcorn), but when heated and
inhaled can cause health problems.! Although not yet clear in
studies, these flavouring chemicals may cause health
problems when used for a long time.®

Other potentially harmful particles and chemicals

Some studies have found fine particles in e-cigarette vapour
that could affect air quality and cause negative health effects
for people using e-cigarettes and for by-standers.'®

Other potentially harmful chemicals have been found in
some brands of e-cigarettes (e.g. nitrosamines, heavy metals
such as cadmium, nickel and lead)."® One study found
particles in the vapour of one brand of e-cigarette that were
likely to have come from the metal components and wick of
the e-cigarette device. Some substances were found at
higher levels than for tobacco-cigarettes.?® Even when levels
of these substances are much lower than those in
tobacco cigarettes, regular exposure over many years is
likely to have some negative effect on health.®
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E-cigarette manufacturing is not regulated so it is difficult
to know whether the actual ingredients in e-liquids match
what is stated on the packaging. Other chemicals may be
added, and the level of nicotine might be higher than
stated. Testing of e-cigarettes shows that the nicotine
levels often vary from those stated,? and that some
brands may contain toxic compounds (e.g. ethylene
glycol).?2’ Even a cartridge that is labelled as being
nicotine-free, may in fact have high levels of nicotine in
it.?” Better regulation of e-cigarette and e-liquid
manufacturing is likely to reduce exposure to some
potentially harmful chemicals.’

Is e-cigarette vapour harmful to
other people?

Like the harms of e-cigarette vapour to the person using
the device, the harms of the vapour to by-standers are not
known for certain, particularly in the long-term." Unlike

tobacco-containing cigarettes, e-cigarettes do not make
'side-stream’ vapour (this means that no vapour comes
from them unless the person inhales on the device). So,
by-standers are not exposed to any side-stream vapour.
Exposure to third-hand nicotine—residues left on surfaces
where people have been vaping—is also much lower than
for cigarettes.5 E-cigarette vapours have been found to
contain toxic compounds, including nicotine, although at
levels lower than for cigarette smoke.5 8

Other safety issues

There have been cases reported of children being
poisoned when they accidentally drank nicotine-containing
e-liquid. Although rare, there have also been several
cases of the lithium-ion battery in an e-cigarette
‘exploding’, or of chargers causing fires.?
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Cutting through the haze
E-cigarette information sheet series

This information sheet is the second in a series that has been
produced to provide information to workers at ACT health and
community services and their clients to make informed decisions
on the use (or not) of e-cigarettes. The information sheets in this
series are:

#1 What are electronic cigarettes and how do they work?

#2 What do we know about the health effects of electronic
cigarettes?

#3 Can electronic cigarettes help people to quit smoking?

#4 Are electronic cigarettes legal in the ACT?

There is debate about the health harms and effectiveness of e-
cigarettes. These information sheets do not promote or discourage
the use of e-cigarettes, but aim to provide information based on
the best available evidence so that members of the ACT
community can make their own informed decisions.

All information given in these sheets is of a general nature.
Individuals seeking to use e-cigarettes should obtain further
medical and/or legal advice for their own situation.

The research evidence surrounding electronic cigarettes is
evolving rapidly. Every attempt has been made to ensure the
accuracy and currency of this information at the time of writing.
ATODA and ACT Health are planning a revision in 2018.
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