
Weighall,  Jaydene and Wilbraham, Susan ORCID:  https://orcid.org/0000-0001-
8512-0041  (2016)  E-cigarettes  in  pregnancy:  reducing  or  introducing  harm?
Journal of Applied Psychology and Social Science, 2 (2). pp. 134-154. 

Downloaded from: http://insight.cumbria.ac.uk/id/eprint/2565/

Usage of  any items from the University  of  Cumbria’s  institutional repository ‘Insight’ must  conform to the
following fair usage guidelines.

Any item and its associated metadata held in the University of Cumbria’s institutional repository Insight (unless
stated otherwise on the metadata record) may be copied, displayed or performed, and stored in line with the JISC
fair dealing guidelines (available here) for educational and not-for-profit activities

provided that

• the authors, title and full bibliographic details of the item are cited clearly when any part
of the work is referred to verbally or in the written form 

• a hyperlink/URL to the original Insight record of that item is included in any citations of the work

• the content is not changed in any way

• all files required for usage of the item are kept together with the main item file.

You may not

• sell any part of an item

• refer to any part of an item without citation

• amend any item or contextualise it in a way that will impugn the creator’s reputation

• remove or alter the copyright statement on an item.

The full policy can be found here. 
Alternatively contact the University of Cumbria Repository Editor by emailing insight@cumbria.ac.uk.

http://www.ukoln.ac.uk/services/elib/papers/pa/fair/
mailto:insight@cumbria.ac.uk
http://insight.cumbria.ac.uk/legal.html#section5


Running Head: E-CIGARETTES IN PREGNANCY 134 

  

Weighall, J. & Wilbraham, S.  (2016) E-Cigarettes in pregnancy: Reducing or introducing harm?  Journal of 

Applied Psychology and Social Science, 2 (2), 134-154 

E-cigarettes in pregnancy: Reducing or introducing harm? 

Jaydene Weighall and  Dr Susan Wilbraham  

University of Cumbria 

Abstract 

Electronic cigarettes use has become increasingly prevalent with around 17.6% of population 

using these products. The serious harm to health caused by cigarette smoke is well publicised, 

and government advice has promoted the message that e-cigarettes are 95% safer; however e-

cigarettes are not risk free. Given the high prevalence of e-cigarette usage, pregnant women 

are likely to look to midwives for guidance on whether e-cigarettes are safe, however advice 

to midwives is inconsistent. The current paper therefore explores whether e-cigarettes are 

suitable for pregnant women who want an alternative to traditional cigarettes.  There is a 

paucity of evidence to confirm the long-term impact of e-cigarettes in pregnancy but research 

indicates that their expose users to a number of harmful substances.  Nicotine and other 

chemicals including Diacetyl, Acetoin and 2,3-Pentanedione are detrimental to the health of 

both mother and child. Harm reduction methods aim to improve the health of individuals with 

an addiction where abstinence is not a feasible goal; this means that in the first instance 

pregnant women should be advised to quit smoking and avoid products containing nicotine. If 

women are unable to abstain from smoking, traditional nicotine replacement therapies (NRT) 

such as gums and patches are likely to be safer than e-cigarettes. E-cigarettes contain a 

greater number of harmful chemicals and are likely to provide a greater dose of nicotine. 
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Electronic cigarettes (also referred to as e-cigarettes, e-cigs and vaporisers) are a relatively 

new product within the United Kingdom, becoming available in 2003 in China, but growing 

in popularity across the world since 2012. Electronic cigarettes were designed to imitate 

cigarettes aesthetically and provide a similar experience to smoking but without the smoke, 

although second and third generation e-cigarettes no longer resemble cigarettes (Marketline, 

2014). Usually e-cigarettes work by using a battery to heat up a vaporiser, this in turn heats 

the liquid in the attached cartridge, which contains both flavouring and nicotine. Users can 

select flavours they enjoy and the strength of nicotine they like, and third generation devices 

now allow users to change the voltage linked to the atomiser in order to change the strength 

of vapour delivery (McRobbie, 2014).   

The number of users of e-cigarettes is increasing rapidly (Brown et al., 2014a; 

Dockrell, Morison, Bauld & McNeill, 2014; King, Patel, Nguyen, & Dube, 2014) and a 2014 

survey reported that 17.6% of respondents were users of these products (Action on Smoking 

and Health [ASH], 2015). The high prevalence of e-cigarette use may in part be due to 

advertisement of the products, along with (historic) lack of regulation. The number of brands 

and flavours of e-cigarette liquid available is also rising rapidly, and it was estimated in 2014 

that there were 460 brands and 7700 flavours available (Zhu et al., 2014).  Access to e-

cigarettes is relatively easy, especially when buying online (Bauld, Angus & Andrade, 2014), 

and given the high prevalence of e-cigarette use it is essential that the impact of these 

products on public health is understood. 

The serious harm to health caused by smoking cigarettes is well documented, with 

around half of all lifetime smokers dying prematurely (Doll, Peto, Boreham, & Sutherland, 

2005).  Cigarette smoke is known to be extremely toxic (Hoffmann, Hoffmann, & El-

Bayoumy, 2001) and exposure to smoke in pregnancy is associated with high rates of long 

and short term morbidity and mortality, with the harmful effect of smoking on the child 



E-CIGARETTES IN PREGNANCY  136 

Weighall, J. & Wilbraham, S.  (2016) E-Cigarettes in pregnancy: Reducing or introducing harm?  Journal of 

Applied Psychology and Social Science, 2 (2), 134-154 

becoming apparent at various times in their life (Mund, Louwen, Klingelhoefer, & Gerber, 

2013). Harm for the unborn child from smoking includes; low birth weight, increased risk of 

premature birth, and damage to the placenta. Furthermore, smoking in pregnancy can lead to 

child abnormalities, including issues with neurological and body development (Cope, 2014).   

The message of the serious harm caused by smoking is prominent in antismoking 

health campaigns, however in comparison, the risks associated with e-cigarette use are not 

well publicised.  This lack of information may be leading to confusion over the safety of the 

devices (Brown et al., 2014a). One study asked participants about the contents of e-cigarette 

liquid and over half were unaware of the ingredients other than nicotine (Coleman et al., 

2016). Consumers should be aware of the comparative risks so they can make an informed 

choice: estimates suggest that e-cigarette use is 95% safer than smoking (Public Health 

England, 2016) due to the removal of smoke and thus the reduction of chemicals such as tar 

and carbon monoxide (McKwen, 2015). However, estimates of comparative safety against a 

product that is extremely harmful do not demonstrate that e-cigarettes are safe.  

Since May 2016, e-cigarettes have been regulated under the revised EU Tobacco 

Products Directive (TPD), with a transition period of a year within which manufacturers must 

become compliant.  The regulations aim to increase e-cigarette safety across the EU and will 

require warnings on packets about the addictive nature of nicotine.  Regulations will 

additionally limit the nicotine strength of liquids to 20mg/ml, restrict advertising, and will 

prohibit the promotion of the message that e-cigarettes are a quitting aid for smokers.  The 

TPD will also require that manufacturers notify the government about the ingredients in e-

cigarette liquid and demonstrate that these ingredients meet reasonable safety standards.  It is 

hoped that by introducing these standards, some of the 9 million smokers in the UK will 

switch to e-cigarettes and thus reduce their risk of harm (ASH, 2016). Because the population 

of smokers would be at comparatively lower risk if they switched to e-cigarettes, the risks 
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associated with e-cigarettes are not promoted in health campaigns.  This means that smokers 

and e-cigarette users may be unable to make an informed choice.  

Reports highlight the lack of long-term research evidence to confirm exactly what 

risks e-cigarettes pose. Furthermore, there is a lack of public health information explaining 

the risks of e-cigarette use to expectant mothers. Pregnant women are a group who are 

particularly conscious of health messages, and are therefore more likely than other groups to 

want to try a safer alternative to smoking (McRobbie, 2014; Walton et al., 2015).  The lack of 

empirical evidence supporting the long-term safety of e-cigarettes means that pregnant 

women may be putting themselves and their child at risk, although they may be unaware of 

these risks.  For example, a participant in a recent study responded, “It’s not smoke. It’s not 

tar. It’s not 4000 chemicals. Case Closed” (Coleman et al., 2016).   

 The impact of e-cigarettes is an emerging research area so there is insufficient 

evidence to conclude about long-term safety. Internationally, due to the potential for harm 

and lack of knowledge around e-cigarettes some countries such as Belgium and Denmark, 

have banned the products and removed them from the consumer market. Elsewhere countries 

have banned the advertising of e-cigarettes (such as the Netherlands); while in contrast others 

have endorsed e-cigarettes as a product for medical purposes (Cervellati et al., 2014). Under 

the EU TPD manufacturers can apply for their e-cigarettes to be licensed by the MHRA as a 

medicine. Although to date one licence has been granted in the UK (to a product called E-

voke) this product is not yet on sale or available on prescription. 

Given the high prevalence of e-cigarette usage, pregnant women are likely to look to 

midwives for guidance on whether these products are safe.  In particular, it is important for 

midwives to know whether e-cigarettes can be considered a safe alternative to smoking 

tobacco products (Pisinger & Dossing, 2014). Due to the unknown impact and lack of safety 



E-CIGARETTES IN PREGNANCY  138 

Weighall, J. & Wilbraham, S.  (2016) E-Cigarettes in pregnancy: Reducing or introducing harm?  Journal of 

Applied Psychology and Social Science, 2 (2), 134-154 

information surrounding e-cigarettes, some authors have recommended midwives not to 

advise or encourage the use of e-cigarettes (e.g. Chenery-Morris, Passmore & Muscat, 2015).  

However, this message is not consistent: the National Centre of Smoking Cessation and 

Training (NCSCT) have been working with Public Health England to establish a coherent 

approach to e-cigarettes for professionals to follow.  They advise professionals to be ‘open’ 

to the use of e-cigarettes and praise pregnant women that are using e-cigarettes solely 

(McKwen, 2015).  The NCSCT argue that pregnant women who use e-cigarettes in 

replacement of cigarettes should be supported and encouraged to do so, they propose that e-

cigarette use reduces chemical intake and exposure to carbon monoxide thus reducing the 

potential harm to the baby.  

The National Institute of Clinical Excellence (NICE) also endorse a harm reduction 

method and support the use of licenced nicotine replacement products, for example nicotine 

patches or gum (NICE, 2013).  Pregnant women may look at this as an endorsement of 

nicotine replacement therapy (NRT), and therefore conclude that such products are suitable 

or safe for use.  Other agencies such as the Centre for Disease Control and Prevention (CDC) 

provide a much clearer statement; that nicotine is a reproductive toxicant that is detrimental 

to fetal brain development. Further, they assert that pregnant women should avoid smoking, 

and nicotine containing products such as e-cigarettes (CDC, 2016). It is unlikely that 

pregnant women would see such a declaration and conclude that e-cigarettes are harmless.  

Women should be informed that nicotine crosses the placenta and can lead to developmental 

problems prenatally and harm to the foetus (Ernst, Moolchan & Robinson, 2001) and is 

associated with low birthweights and preterm delivery (Gaither, Huber, Thompson & Huet-

Hudson, 2009). Exposure to nicotine is also associated with developmental problems in 

childhood including an impairment of cognitive function (Dwyer et al., 2009).   
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Understanding Harm Reduction 

Harm reduction is a strategy aimed at improving the health of individuals with an 

addiction for whom abstinence is not feasible goal (Leslie, 2008). In the case of smoking, 

harm reduction may involve promoting the reduction of the number of cigarettes smoked 

during a day or using an alternative method to deliver the nicotine to which the individual is 

addicted, for example, by using nicotine patches (Logan & Marlatt, 2010).  In order to 

determine whether e-cigarettes are a suitable form of harm reduction, there is a need to assess 

whether abstinence is a feasible goal for each woman.   

Smoking statistics reveal that the number of women smoking in pregnancy is 

declining.  Results from the Infant Feeding Survey (2010) revealed that 26% of women were 

smoking shortly before pregnancy or during pregnancy (a decrease of 7% since 2005); 

however, just over half of these women managed to quit before they gave birth with 12% 

continuing to smoke throughout their pregnancy.  The decreasing number of women who 

smoke in pregnancy is likely to be a result of increased public knowledge of the harmful 

effects of cigarettes on the foetus, but may also be a result of women responding to social 

pressure to quit smoking.  Overall, these figures suggest that abstinence is a reasonable goal 

for many of the women who smoke at the outset of pregnancy. 

Pregnant women are advised to quit smoking from the beginning of their pregnancy 

and midwives may recommend that expectant mothers use NRTs such as gum or patches, 

while monitoring their carbon monoxide levels as an indicator of abstinence success 

(McKwen, 2015). When NRTs are effective in allowing smokers to reduce their tobacco 

usage, it is predictive of positive health outcomes (compared to those for smokers) including 

increased baby birthweight (Walton et al., 2015). However, there is limited evidence that 

NRTs are successful in the long term. Many mothers restart smoking after the birth of their 

child (Cope, 2014); this is likely to be because NRTs maintains a user’s reliance on nicotine. 
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Therefore, NRTs should only be endorsed after a woman has tried to stop smoking using will 

power alone. 

 

The harm of e-cigarettes to pregnant women 

Pregnant women should be reminded that nicotine is an addictive element present in 

e-cigarettes, tobacco products and NRTs.  The aim of e-cigarettes originally was to reduce the 

nicotine intake and harmful chemicals; however, the development of e-cigarettes has led to an 

increase in nicotine delivery in the newer generations of these devices.  This means that users 

are able to maximize nicotine delivery by altering their voltage on them and using e-

cigarettes more frequently (Vansickel & Eissenberg, 2013); the impact of this is that exposure 

may be greater and addiction to nicotine may become more intense. 

Second hand smoking is a well-documented harm to public health; comparatively e-

cigarettes produce lower levels of nicotine compared to cigarettes, producing neither tar, nor 

carbon monoxide.  However, the vapours emitted from an e-cigarette are still potentially 

harmful (Britton & Bogdanovica, 2014). Carbonyls are emitted from e-cigarettes, and 

although levels are reduced through second hand exposure (Bekki et al., 2011) research has 

reported that passive exposure to e-cigarettes for one hour produced similar levels of serum 

cotinine compare to exposure of tobacco cigarettes (Flouris et al., 2013). Cotinine is a by-

product of nicotine when absorbed and broken down, it is present in tobacco smoke; those 

who are exposed to smoke have raised cotinine levels (CDC, 2013).  Research has revealed 

that e-cigarette exposure is associated with lower birthweight and high cotinine levels. 

Furthermore, research suggests that toxins within e-cigarettes could be transferred to infants 

by breastmilk, thus posing an additional risk to health (McGrath-Morrow et al., 2015).   

 In addition to the harm e-cigarettes cause in normal intended usage, it is also 

important to highlight that they constitute an unnecessary environmental hazard. Exposure to 
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e-cigarette fluid often occurs unintentionally; just under half of cases reported at one poison 

centre system in America were under 5 year olds. Moreover, e-cigarette cartridges present a 

risk as a choke hazard.  Other environmental concerns include the risk of fire, and cases have 

included reports of an e-cigarette exploding and leaving a 3-year-old with significant burns 

(Garbutt et al., 2015). Overall, poison centres are receiving increased call volume in relation 

to e-cigarettes, going from one enquiry a month to 215 enquiries a month in the space of four 

years. Ingestion is the main form of exposure for young children, with inhalation and skin 

absorption closely following.  

The introduction of the e-cigarette has presented an alternative to traditional NRT 

products; however, unlike other forms of NRTs they expose the user to a number of 

additional ingredients that are harmful to the health of both mother and child.  It can be 

argued that nicotine is not the ingredient in cigarettes which causes most harm, but rather it is 

tar and carbon monoxide (McKwen, 2015). In a similar way the toxicity of e-cigarettes might 

be considered not to come from the nicotine but from the number and strength of chemicals 

which flavour the e-cigarette liquid (Bahl et al., 2012). 

A review of the available research reported that the inhalation of e-cigarette fluid 

exposes users to a range of chemicals including carbonyl compounds, aldehydes, fine 

particulate matter, metals, propylene glycol, formaldehyde, VOCs and other additives (Allen 

et al., 2016).  Propylene Glycol and Glycerol are the main chemicals found in e-cigarettes 

liquid; substances that contain glycerol have been found to produce acrolein when heated and 

this is known to be harmful to the lungs when inhaled (Stevens & Maier, 2008). Research has 

also identified the presence of a chemical called diacetyl in e-cigarette fluid (found in 

flavourings such as fruit, candy and cocktail).  This chemical is associated with a disease 

commonly referred to as ‘popcorn lung’ after the serious lung condition (bronchiolitis 

obliterans) was found to be prevalent in microwave popcorn workers (Barrington-Trimis, 



E-CIGARETTES IN PREGNANCY  142 

Weighall, J. & Wilbraham, S.  (2016) E-Cigarettes in pregnancy: Reducing or introducing harm?  Journal of 

Applied Psychology and Social Science, 2 (2), 134-154 

Samet & McConnell, 2014). A recent study found that Diacetyl, acetoin and 2,3-

pentanedione (a structurally related replacement for diacetyl) were collectively present in 

92% of the e-cigarette fluids samples tested (Allen et al., 2016).   

Overall, assessing the risk posed by e-cigarettes is problematic because there are a 

large number of e-cigarette products on the market. Differing levels of ingredients in each 

product is likely to impact on the risk posed by each (Coleman et al., 2016). Therefore, while 

some authors consider e-cigarettes use to be a harm reduction strategy, others discuss whether 

e-cigarettes in fact introduce harm. E-cigarettes may be introducing exposure to new 

chemicals, normalising smoking, and creating new health problems for public health to 

consider, rather than providing harm reduction (Rennie, Bazillier-Bruneau & Rouss, 2016). 

 

What are the benefits of e-cigarettes? 

The NCSCT highlight evidence to support e-cigarettes as a smoking cessation aid, 

specifically the switching from using cigarettes to e-cigarette (McEwan & McRobbie, 2016). 

Data from NHS stop smoking services reveal that four week self-reported quit rates were 

66% for those given nicotine containing products (e-cigarettes) compared to 48% of those 

given an NRT (NHS digital, 2016). Furthermore, a longitudinal study has reported that 

reduction in number of cigarettes smoked per day was significantly greater for users of e-

cigarettes compared to nonusers (Grana, Benowitz, & Glantz, 2014); although this study also 

found that current e-cigarette use was not statistically predictive of cigarette cessation at one 

year follow up.  Nicotine free e-cigarettes have also been introduced to the market providing 

a product designed to help users reduce their dependence on nicotine and ultimately stop 

smoking cigarettes or e-cigarettes (Ferrari et al., 2015). However, early research has shown a 

poor quit rate with these products (Bullen et al., 2013).  
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One major benefit of e-cigarettes is the cost reduction both to the user and to the 

NHS. The lack of regulations has meant e-cigarettes are not under the same legislation as 

tobacco cigarettes and therefore the untaxed price has remained low (although this may be 

considered problematic as a higher price might be a barrier to uptake of the habit, particularly 

in teenagers). Furthermore, the government spent approximately £1.8 million between 

2013/2014 on prescriptions to help individuals who smoked in England to quit (Health and 

Information Centre, 2015).  At present e-cigarettes are not available on prescription, therefore 

the consumer is accepting the cost of the product rather than the UK taxpayer. 

 

Evaluating the evidence 

Overall, there is a lack of long-term evidence of the impact of e-cigarettes on health 

compared to cigarettes. However, consumers should remember that amount of evidence is not 

an indicator of strength of evidence; there is comparatively little evidence relating to the 

long-term harm of e-cigarettes but this does not demonstrate product safety. Furthermore, 

true evaluation of e-cigarette safety has been hampered by the presence of biased research 

groups or individuals. Research evidence relating to e-cigarette safety may often be funded 

by manufacturers; one systematic review of e-cigarette safety reported that 34% of reviewed 

articles demonstrated a conflict of interest (Pisinger & Dossing, 2014).  Moreover, given the 

damage to sales that health concerns could produce, it is likely that publication biases will be 

common with research being supressed where it does not demonstrate product safety.  

Therefore, published research may not represent the true risk of e-cigarettes. 

Research testing on humans poses ethical issues, and research testing the impact of e-

cigarettes on pregnant women will never take place because this would be exposing 

participants to unnecessary risk.  Although, there is some evidence which has identified 

potential harmful effects of e-cigarettes, the lack of reliable and unbiased evidence means that 
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neither healthcare workers nor general public have a full understanding of the impact of these 

products (McKee & Capewell, 2015). Therefore, an informed decision for the future 

regarding e-cigarettes and their use for the public and pregnant women cannot be made yet by 

professionals.  

Risks associated with e-cigarettes may take years to become apparent so despite the 

suggestion that e-cigarettes are potentially a positive method for reducing the prevalence of 

smoking (Baeza-Loya et al., 2014), this claim cannot be upheld. Just as it took years for the 

harm associated with tobacco to become apparent, it is likely to take many years before the 

safety or harm of e-cigarettes will be truly known (Walton et al., 2015).  Safety cannot be 

assured, and therefore advice to use e-cigarettes is likely to create anxiety in both mothers 

and midwives over whether they are exposing unborn children to an avoidable risk 

(Cervellati et al., 2014).  Therefore the best advice that can be given to pregnant women is 

that they should quit smoking and avoid e-cigarettes.  

 

 

Key considerations for midwives: 

For the majority of women abstinence is a reasonable goal and should therefore be 

recommended. If pregnant women quit smoking and avoid secondary smoke there is no risk.  

If pregnant women do not smoke e-cigarettes and avoid secondary exposure to vapours, then 

there is no risk.  Women should be advised to quit without using NRTs or e-cigarettes, and 

only if they are unable to abstain should such products be considered. In this instance, 

traditional NRTs such as gums and patches are likely to be safer than e-cigarettes as e-

cigarettes contain a greater number of harmful chemicals and are likely to provide a greater 

dose of nicotine. In conclusion, the available evidence suggests that the risks of e-cigarette 
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use in pregnancy are unnecessary and avoidable, and that until the long-term safety of e-

cigarettes can be demonstrated, use in pregnancy must be approached with caution.   
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