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ABSTRACT

Background Public Health England has concluded that e-cigarettes are much safer than cigarettes for the user and for secondhand exposures,

but it has not reached a definitive conclusion regarding pregnancy risks. How people perceive the risks to others is less well understood.

Methods This study uses an online UK sample of 1041 adults to examine perceived e-cigarette risks to others and during pregnancy. The

survey examines relative risk beliefs of e-cigarettes compared to cigarettes and the percentage reduction in harm provided by e-cigarettes.

Results A majority of the sample believes that secondhand exposure to e-cigarette vapors poses less risk than secondhand smoke from

cigarettes, but almost two-fifths of the sample equate the secondhand risks from e-cigarettes to those from cigarettes. There is somewhat

greater perception of e-cigarette risks during pregnancy compared to beliefs regarding secondhand risks of vaping. About two-fifths of the

population believe that e-cigarettes are less risky than cigarettes during pregnancy. Respondents believe that e-cigarettes reduce the harm to

others by 39% and the harm to babies by 36%.

Conclusion There is a general sense that e-cigarettes pose less risk than cigarettes, but there is a need for further risk communication

regarding comparative e-cigarette risks.

Keywords secondhand risks, risk perceptions, pregnancy, e-cigarettes

Introduction

E-cigarettes are a product that potentially poses lower risks
than conventional cigarettes. Although there is a substantial
literature on beliefs regarding risks to the e-cigarette user,
there is less evidence regarding perceived risks to others
or to babies when used during pregnancy. Public Health
England has taken an international leadership role in
communicating its assessment that e-cigarettes are at least
95% safer for the user.1–3 The vapors from e-cigarettes
also do not pose significant risks to others.2 However, the
Public Health England review of the risks to babies did not
find evidence to bolster similar claims regarding risks during
pregnancy.3 Given the prominence of Public Health England’s
risk communication efforts, it is instructive to examine how
the UK public perceives the risks of secondhand vapors and
risks for pregnant women. This article reports evidence for
a sample of UK respondents in which there is substantial,
but inadequate, public belief that secondhand vapors pose
lower risks to others than cigarette smoke and a possible

overestimation of the risk reduction when used during
pregnancy.

Methods

The sample that is the focus of this paper consists of 1041
adult respondents who were surveyed in 2020 using the
Qualtrics UK panel. Two-fifths of the sample had tried
e-cigarettes, and 43% of the sample indicated awareness
of Public Health England’s statements on e-cigarettes. For
both risks of exposure and pregnancy risks, the survey
included a relative risk belief question as well as a quantitative
assessment of the extent of the harm that would be reduced
by e-cigarettes compared to cigarettes. The secondhand risk
exposure question was: ‘Smoking e-cigarettes also may expose
others to vapors. How would you compare the risks of being
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Fig. 1 Distribution of relative risks beliefs for risks to others and pregnancy risks.

exposed to e-cigarette vapors to the risks of being exposed
to regular cigarette smoke? Much less risky than conventional
cigarettes, somewhat less risky than conventional cigarettes,
just as risky as conventional cigarettes, somewhat more risky
than conventional cigarettes, and much more risky than
conventional cigarettes.’ The question for pregnancy risks
had the same response categories and had a similar structure:
‘Pregnant women may consider smoking e-cigarettes. How
would you compare the risks to babies if pregnant women
smoked e-cigarettes as compared to conventional cigarettes?’

Although qualitative risk belief questions are instructive,
they do not measure the extent of the harm reduction that
people perceive and whether Public Health England’s 95%
risk reduction estimate carries over to these risks. To address
the perceived amount of harm reduction, the survey inquired:
‘What percentage reduction in harm to others is achieved
by smoking e-cigarettes as compared to regular cigarettes?
Please give a number between 0% (no reduction in harm) and
100% (total reduction in harm.’ The counterpart question for
pregnancy risks offered the same response options, but the
harm question was: ‘What percentage reduction in harm to
babies is achieved by pregnant women smoking e-cigarettes
as compared to regular cigarettes?’

Results

Relative risk beliefs

Figure 1 compares the responses for relative risks to others,
which are indicated by the solid line, and pregnancy risks,
which are indicated using the dashed line. The perceived risks
of secondhand exposures to vapors imply that 55% of the
population believe that they are less risky than cigarettes to
some degree, and almost two-fifths of the population believe
that they are equally risky. A very small percentage regard e-
cigarettes as more dangerous.

The risk assessments for risks during pregnancy indicate
slightly higher perceived risks than environmental vapor

exposures, as just over half of all respondents view e-
cigarettes as just as risky as cigarettes during pregnancy.
However, 39% consider them to be less risky to some degree
notwithstanding the absence of pronouncements by Public
Health England indicating that there is greater safety during
pregnancy. Except for the two more risky categories that
include few respondents, the pregnancy risk belief pattern
is significantly different than that for secondhand smoke
perceptions: much less risky (P < 0.01), somewhat less risky
(P < 0.01), just as risky (P < 0.01), somewhat more risky
(P = 0.82) and much more risky (P = 0.87).

Harm reduction beliefs

Figure 2 indicates the mean perceived harm reduction using
solid lines for harm to others and dashed lines for harm
during pregnancy. The perceived harm reduction varies by
qualitative risk belief category, but it is substantial for all
groups in each case. For risks the others, the mean harm
reduction was 39%, and the median was 35%. For those
indicating familiarity with Public Health England statements
there is a 43% mean reduction and a 40% median reduction
compared to those who have not heard those statements,
for which there is a 36% mean and 30% median reduction
(P < 0.01 for differences in means). For pregnancy risks, the
mean perceived harm reduction was 36%, with a median of
30%. Respondents indicating familiarity with Public Health
England statements assessed a mean harm reduction of 39%
and a median of 40%, whereas those who had not heard these
statements had a mean harm reduction of 33% and a median
harm reduction of 25%, where the mean perceived harm
reduction is significantly greater for those who have heard the
statements (P < 0.01).

Discussion

Main finding of this study

There is a widespread, but not universal belief that e-
cigarettes pose lower risks to others and when used during
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Fig. 2 Percentage harm reduction corresponding to relative risk belief categories for risks to others and pregnancy risks.

pregnancy. These results are borne out with qualitative risk
belief questions as well as assessments of the extent of harm
reduction, which have mean values from 36% to 39%.

What is already known on this topic

Survey evidence on perceived risks from e-cigarettes have
focused on risks to the vaper.1–3 Studies regarding the risks
considered here are based almost entirely on US surveys. The
views regarding risk to others indicate belief that e-cigarettes
are moderately harmful to others.4 Respondents often believe
that e-cigarettes are just as harmful to the fetus, but a substan-
tial group believes that they are equally harmful.5–9

What this study adds

Given the prominence of efforts by Public Health England
to communicate the comparative risks of e-cigarettes, it is
important to understand how risk communication regarding
risks to the e-cigarette user has affected their other risk beliefs
in the UK. As in the case of evidence regarding risks to
the user, most people believe that they are less risky, but a
substantial segment considers them to be equally risky. In
addition to asking the more usual qualitative comparative risk
belief questions, this study also assesses the extent of the
perceived harm reduction, which is <95% harm reduction for
e-cigarette users.

Limitations of this study

The knowledge of the comparative risks for e-cigarettes is
still evolving, particularly for pregnancy risks. It is not fea-
sible given the state of our knowledge to ascertain whether
pregnancy risks of e-cigarettes are overestimated or under-
estimated. The adult sample analyzed here is not a random
national sample.

Conclusions

Public Health England has concluded that e-cigarettes are at
least 95% safer than tobacco-burning cigarettes. It has also
found that exposure of others to vaping poses fewer risk than
do cigarettes, but it has not reached any conclusions regarding
harm during pregnancy. Much of the public believes that e-
cigarettes are safer than cigarettes in terms of these risks to
others, but many also believe that they are equivalently risky.
The extent of the perceived harm reduction is 39% for risks
to others and 36% for risks to babies. Those who view e-
cigarettes as much less risky to others or during pregnancy
consider the harm to be over 50% below the harm posed by
cigarettes. Beliefs regarding harm reduction are surprisingly
similar for the different categories of risk beliefs based on
ordinal risk rankings. There remains a substantial lack of
understanding of the extent of the risk reduction for these
risks.

Acknowledgments

Rachel Dalafave provided excellent research assistance. All
financial support for this study was provided by Vanderbilt
University.

Conflict of interest

The author serves as a consultant on smoking-related
matters to law firms representing British American Tobacco
Co.

Data availability

Data are available upon request.

D
ow

nloaded from
 https://academ

ic.oup.com
/jpubhealth/article/45/1/202/6373281 by Vanderbilt U

niv Library user on 22 M
arch 2024



PERCEIVED RISKS OF E-CIGARETTES 205

References
1 Public Health England. (2015). Written by Ann McNeill, et al.

Press Release. “E-cigarettes Are around 95% Less Harmful than Tobacco

Estimates Landmark Review”. London: Public Health England. Avail-
able at: www.gov.uk/government/news/e-cigarettes-around-95-less-
harmful-than-tobacco-estimates-landmark-review (accessed February
24, 2020).

2 Public Health England. (2018). Written by Ann McNeill, et

al. Evidence Review of E-cigarettes and Heated Tobacco Products.
London: Public Health England. Available at: https://
assets.publishing.service.gov.uk/government/uploads/system/uploads/
attachment_data/file/684963/Evidence_review_of_ecigarettes_and_
heated_tobacco_products_2018.pdf (accessed February 24, 2020).

3 Public Health England. (2020). Written by Ann McNeill, et al. Vaping in

England: An Evidence Update Including Mental Health and Pregnancy March

2020: A Report Commissioned by Public Health England . London: Public
Health England. Available at: https://assets.publishing.service.gov.uk/
government/uploads/system/uploads/attachment_data/file/869401/
Vaping_in_England_evidence_update_March_2020.pdf (accessed
February 24, 2020).

4 Mello S, Bigman CA, Sanders-Jackson A, Tan ASL. Perceived harm of
secondhand electronic cigarette vapors and policy support to restrict
public vaping: results from a National Survey of US Adults. Nicotine

Tob Res 2016;18(5):686–93.

5 Baeza-Loya S, Viswanath H, Carter A et al. Perceptions about e-cigarette
safety may lead to e-smoking during pregnancy. Bullet Menninger Clin

2014;78(3):243–52.

6 Mark KS, Farquhar B, Chisolm MS et al. Knowledge, attitudes, and
practice of electronic cigarette use among pregnant women. J Addict

Med 2015;9(4):266–72.

7 McCubbin A, Wiggins A, Barnett J, Ashford K. Perceptions, charac-
teristics, and behaviors of cigarette and electronic cigarette use among
pregnant smokers. Womens Health Issues 2020;30(3):221–9.

8 Nguyen K, Tong V, Marynak K et al. US adults’ perceptions of
the harmful effects during pregnancy of using electronic vapor prod-
ucts versus smoking cigarettes, Styles Survey, 2015. Prev Chronic Dis

2016;13:1–10.

9 Wagner NJ, Camerota M, Propper C. Prevalence and perceptions
of electronic cigarette use during pregnancy. Matern Child Health J

2017;21(8):1655–61.

D
ow

nloaded from
 https://academ

ic.oup.com
/jpubhealth/article/45/1/202/6373281 by Vanderbilt U

niv Library user on 22 M
arch 2024

www.gov.uk/government/news/e-cigarettes-around-95-less-harmful-than-tobacco-estimates-landmark-review
www.gov.uk/government/news/e-cigarettes-around-95-less-harmful-than-tobacco-estimates-landmark-review
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/684963/Evidence_review_of_ecigarettes_and_heated_tobacco_products_2018.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/869401/Vaping_in_England_evidence_update_March_2020.pdf

	The Perceived Risks of E-Cigarettes to Others and During Pregnancy
	The perceived risks of e-cigarettes to others and during pregnancy
	Introduction
	Methods
	Results
	Discussion
	Conclusions
	Conflict of interest
	Data availability


