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Abstract: This study aimed to gauge the Hong Kong’s public support towards new e-cigarette
regulation, and examine the associated factors of the support. We conducted a two-stage, randomized
cross-sectional telephone-based survey to assess the public support towards the banning of e-cigarette
promotion and advertisement, its use in smoke-free venues, the sale to people aged under 18, and
regulating the sale of nicotine-free e-cigarettes. Adults (aged 15 years or above) who were never
smoking (n = 1706), ex-smoking (n = 1712) or currently smoking (n = 1834) were included. Over half
(57.8%) supported all the four regulations. Banning of e-cigarette promotion and advertisement
(71.7%) received slightly less support than the other three regulations (banning of e-cigarette use
in smoke-free venues (81.5%); banning of e-cigarette sale to minors (93.9%); sale restriction of
nicotine-free e-cigarettes (80.9%)). Current smokers, and perceiving e-cigarettes as less harmful than
traditional cigarettes or not knowing the harmfulness, were associated with a lower level of support.
Our findings showed a strong public support for further regulation of e-cigarettes in Hong Kong.
Current stringent measures on tobacco and e-cigarettes, and media reports on the harmfulness of
e-cigarettes may underpin the strong support for the regulation.

Keywords: electronic nicotine delivery devices; public opinion; public policy; surveillance and
monitoring; advocacy

1. Introduction

Electronic nicotine delivery systems, or e-cigarettes, have been advertised as smoking cessation
tools in some countries [1,2]. Only a few randomized trials on the effectiveness of e-cigarettes for
smoking cessation have been done [3,4], and there has been no evidence that e-cigarettes have
greater effectiveness than nicotine replacement therapy [5,6]. Several studies suggested that the
effectiveness increased when liquid-refillable e-cigarettes are used [7,8], used daily [7], or used in a
less restrictive e-cigarette regulatory environment [9]. Some laboratory studies showed that the aerosol
emits lower amounts of harmful substances than traditional cigarettes [10,11]. Based on the existing
evidence, e-cigarettes are suggested as cessation aids by some public health experts, especially when
the first-line cessation medications fail to increase abstinence [12]. Apart from the potential benefits,
e-cigarettes are not totally harmless. E-liquids and aerosols still contain harmful pollutants [13-15]. Use of
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e-cigarettes is associated with increase in airway resistance [13,16], respiratory viral infections [17], and
respiratory symptoms [18]. The safety of inhaling the flavor ingredients through e-cigarettes has not been
approved [19]. Also, e-cigarettes may serve as a “gateway” to cigarette-smoking in adolescents [20,21].

To balance the risks with the potential benefits from e-cigarettes, various levels of e-cigarette
regulation have been implemented worldwide. Less controversial policies include minimum age
for e-cigarette purchase and the ban on advertising and promotion, which have been implemented
to prevent e-cigarette initiation particularly among youth and non-cigarette smokers. Also, the
ban on vaping at public places has been implemented to protect people from being exposed to
second-hand e-cigarette aerosol. As of August 2016, twenty-two countries require a minimum legal age
for e-cigarette purchase [22]. Forty-eight countries have legislations to restrict e-cigarette advertising or
promotion [22]. Thirty-one countries have imposed nation-wide legislation to prohibit e-cigarette use in
public spaces [22]. These policies were generally supported by the public [23-26]. In contrast, restriction
of availability is more debatable. Reduction of accessibility and “medicalization” of e-cigarettes
(e.g., licensing retailers who sell e-cigarettes) may restrain cigarette smokers to use them as smoking
cessation aids, but the permission for selling e-cigarettes as consumer products may re-normalize
smoking behavior as using e-cigarettes mimics conventional smoking behavior. Public support in this
policy domain varies with countries and smoking status. For instance, licensing e-cigarette retailers
are supported by the US general public [26], but smokers in the UK and vapers in Australia tend to
oppose policies that reduce the availability and accessibility [27,28]. Currently, 23 countries prohibit all
kinds of e-cigarette sale, and 11 countries restrict only the sale of nicotine-containing e-cigarettes [22].
No previous studies have examined the public support for restricting the availability of nicotine-free
e-cigarettes. None of the aforementioned studies on public support for e-cigarette regulations were
from Asian countries, where e-cigarette marketing is growing.

Hong Kong has no regulation on e-cigarettes specifically, but a few existing tobacco control
policies have already covered e-cigarettes. Similar to many countries, any product containing nicotine
is regarded as a pharmaceutical product that requires registration before sale and distribution. Thus,
e-cigarettes in the local market in Hong Kong are claimed to be nicotine-free, and no nicotine-containing
e-cigarettes have been registered for sale as of June 2017 [29]. Marketing of nicotine-free e-cigarette is
not restricted in Hong Kong [30]. Nicotine-free e-cigarettes are available in retail stores and, via internet
or social media, without age restrictions. Local promotion of nicotine-free e-cigarettes emphasizes their
effectiveness for smoking cessation, and their lower harmfulness than traditional cigarettes, which
have yet to be confirmed. The grey area of permitting the sale of nicotine-free cigarettes also exists in
many other countries such as Canada, Australia, Korea and Japan.

Most Hong Kong residents (83.8%) had heard about e-cigarettes. The prevalence of ever use of
e-cigarettes (2.3%) [31] was similar to Taiwan (3%) [32] and China Mainland (3.1%) [33], but lower
than many other countries (>6%) [34-40]. Previous studies suggested that the low prevalence may
be due to the less aggressive e-cigarette promotion than western countries [31,41]. In contrast, local
newspaper articles contained more reports on the potential harms of e-cigarettes and advocacy for
e-cigarette regulation than those which showed the benefits of using e-cigarettes [42]. Therefore, the
low prevalence of e-cigarette use and strong media advocacy on regulating e-cigarettes may underpin
strong support for e-cigarette regulation. This study aimed to assess the public support for e-cigarette
regulation, and factors associated with the support among a large sample of Hong Kong adults.
Such findings will help understand the public opinion towards e-cigarettes and provide evidence for
policy discussion and new legislation addressing e-cigarette use.

2. Materials and Methods

2.1. Study Design and Data Collection

The Hong Kong Council on Smoking and Health (COSH, the Hong Kong statutory body for
tobacco control advocacy) collaborated with the School of Public Health of the University of Hong Kong
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to conduct the Hong Kong Tobacco Control Policy-related Survey, and to gauge the public support
for e-cigarette regulation. The present study was an analysis of the 2015 telephone-based survey,
which used a two-stage random sampling, with over-sample of current and ex-smokers, and enquired
opinions towards e-cigarette regulation among other questions. The survey was conducted by one of
the most well-established survey agents in Hong Kong, i.e., the Public Opinion Programme, University
of Hong Kong (HKU), from April to October 2015 on a random sample of Hong Kong residents aged
15 years or above. Telephone numbers were drawn randomly from residential telephone directories as
seed numbers, from which another set of numbers were generated using the “plus/minus one/two”
method so as to capture unlisted numbers. When telephone contact was successfully established with
a target household, the family member whose birthday was the nearest to the interview date would be
invited for the interview among all eligible family members at the time of the interview. Respondents
completed a computer-based questionnaire administered by trained interviewers either in Cantonese
or Mandarin, which are the mother tongues of 92% of the population [43]. Each interview took about
10-15 min to complete. All respondents gave informed consent before the survey started. The survey
was approved by the Institutional Review Board of the University of Hong Kong/Hospital Authority
Hong Kong West Cluster (Ref: UW15-108).

The respondents for this study included (a) current smokers who, at the time of the survey, used
conventional cigarettes daily or consumed at least 1 cigarette in the past week (i.e., occasional use);
(b) ex-smokers, who had used conventional cigarettes for at least 6 months in their lifetime but did
not use at the time of the survey; and (c) never-smokers, who had never used conventional cigarettes
in their lifetime. Smoking status was self-reported, which was deemed reliable in population-based
surveys [44]. As the prevalence of current smokers (11.4% in 2015) and ex-smokers (6.2%) in Hong
Kong was low [43], the recruitment for these smoking sub-groups was difficult. To stabilize the
estimates for ex- and current smokers, these sub-groups were over-sampled. We targeted to recruit
1667 for each smoking group for the survey. The estimates of overall prevalence of support were then
weighted by sex, age group, and smoking status of the general population from the 2015 Hong Kong
census data.

All respondents were asked the question: “Have you ever heard of electronic cigarettes? This is
a device similar to cigarettes that can emit ‘vapor’ without combustion.” Only those who had
heard or seen e-cigarettes were further invited to answer the questions on their use and opinions
towards e-cigarettes, whereas the others were excluded from the analysis on perceived harmfulness of
e-cigarettes and support for e-cigarette regulations.

2.2. Measurements

E-cigarette use was assessed by the question: “Have you ever used e-cigarettes?” Respondents
answering “yes” were classified as ever users, and were then asked to report their frequency of use in
the past 30 days. Respondents who had not heard of e-cigarettes were treated as non-e-cigarette users.

Respondents’ support or not for e-cigarette regulation was assessed through 4 questions: “Do you
agree the government should (1) ban the e-cigarette promotion and advertisements, (2) ban the use
of e-cigarettes in smoke-free venues, (3) ban the sale of e-cigarettes to people aged under 18, and
(4) restrict the sale of nicotine-free e-cigarettes such as by requiring registration before sale?” Response
options were “Yes”, “No”, and “I don’t know”.

Respondents’ perceived harmfulness of e-cigarettes was measured through the question:
“Compared with conventional cigarettes, do you think e-cigarettes are more harmful or less harmful?”
with response options of “e-cigarettes are much more harmful”, “e-cigarettes are a bit more harmful”,
“both are similarly harmful”, “e-cigarettes are a bit less harmful”, “e-cigarettes are much less harmful”
and “I don’t know”. These options were re-categorized as “e-cigarettes are more harmful”, “similar
harmfulness”, “e-cigarettes are less harmful” and “I don’t know” in the analysis. Respondents’ sex,
age, marital status, education level, and monthly household income were also enquired.
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2.3. Statistical Analysis

Estimation of overall prevalence and regression coefficients were adjusted using probability
weights to match the distribution of sex, age and smoking status of the general population in Hong
Kong. The corresponding estimates within each group of smoking status were weighted by sex and
age distribution in each smoking status. The sex and age group distribution of Hong Kong’s mid-year
general population in 2015 [45], and the prevalence of the 3 groups of smoking status from the Hong
Kong Thematic Household Survey in 2015 [43], were used to construct the weight matrix. Cohen’s
effect size (w) was used to compare the distribution of sex, age, marital status and smoking status of
our weighted sample to the general population.

The overall distributions of awareness, use, perceived harmfulness of e-cigarettes, and support
for the four e-cigarette regulations were analyzed by weighted descriptive statistics. Due to the
high prevalence in supporting the regulations, we used four separate Poisson regression models
(Stata command: glm and link(log)) with robust error variance (stata command: vce (robust)) to
estimate prevalence ratios (PR, relative risk for outcome with high prevalence) for the association
of the explanatory variables (smoking status, ever use of e-cigarettes and perceived harmfulness of
e-cigarettes) and the public’s support for the four regulations, controlling for socio-demographic
variables [46]. All data analyses were conducted using STATA (Version 13, TX: StataCorp LP,
College Station, TX, USA).

3. Results

3.1. Sample Characteristics

The survey agent generated and dialed 149,272 telephone numbers, in which 59,911 were
non-eligible numbers; 83,290 numbers were valid telephone numbers but the eligibility could not
be confirmed due to unanswered calls, incomplete screening, busy line, or no Chinese speakers;
23,497 numbers had an eligible person in the household for the interview, but the rescheduled survey
could not be completed eventually within the study period. Among the 6071 eligible people contacted,
5252 (1706 current smokers, 1712 ex-smokers and 1834 never-smokers) provided oral consent and
completed the interview, resulting in a response rate of 17.8%. Other eligible subjects were excluded,
which were composed of 437 who did not complete the survey (7.2%), 183 refused to participate
(3.0%), and 199 (3.3%) were not available at the survey time. Ex-smokers (survey sample 32.6% vs.
HK population 6.2%), current smokers (32.5% vs. 11.4%), male (66.6% vs. 46.1%), aged 60 years or
above (38.2% vs. 24.7%), married male (72.3% vs. 61.4%) and married female (60.4% vs. 55.4%) were
over-sampled in the unweighted sample. Upon weighting with the census population statistics, the
distribution of all socio-demographic characteristics was similar to the general population (all Cohen’s
w < 0.3) (Table 1). Education level varied by smoking status, such that more ex-smokers (20.8%) than
never (11.7%) and current smokers (12.8%) attained primary education, and more never smokers
(41.9%) than ex- (25.4%) and current smokers (26.5%) attained tertiary education.

Table 1. Unweighted and weighted figures of baseline socio-demographic characteristics (1 = 5252).

Survey Sample Cohen’s w
. . . (3) HK
Um\:)elghted ) V\(I)elghted (2) V:Ie.lghted Population (1) vs. (2) @ vs. 3)
%o % 1 %o 1,2 o
% 3
n = 5252 n = 5252 n =4517

Smoking Never-smoker 34.9 84.3 83.1 82.5 0.05 0.03
Status Ex-smoker 32.6 5.5 5.6 6.2
Current smoker 32.5 10.2 113 114

Sex Male 66.6 454 48.5 46.1 0.01 0.05

Female 33.4 54.6 51.5 53.9




Int. J. Environ. Res. Public Health 2017, 14, 709 50f12

Table 1. Cont.

Survey Sample Cohen’s w
. . . (3) HK
UnV\:’elghted (¢)] V\(’)elghted (2) V:Ie1ghted Population (1) vs. (2) @ vs. 3)
%o % 1 %o 1,2 o
% 3
n = 5252 n = 5252 n =4517

Age group 15-29 14.4 20.1 21.8 20.1 0.00 0.07

30-39 10.1 17.7 17.3 17.7

40-49 16.0 17.9 18.4 179

50-59 21.2 19.6 20.5 19.6

60 or above 38.2 247 22.0 247
Education Level Primary and below 174 12.4 10.3 189 0.22 0.29

Secondary 53.4 48.3 47.3 50.3

Post-secondary 29.2 39.3 42.4 30.8
Marital status Single 18.9 344 349 33.5 0.07 0.07
(Male) Married 723 62.0 61.5 61.4

Divorced /widowed 8.8 3.6 3.6 5.1
Marital status Single 274 31.3 33.1 29 0.26 0.28
(Female) Married 60.4 62.5 61.5 55.4

Divorced /widowed 11.8 6.2 54 15.6
Monthly <10,000 18.8 127 108 - Not available
household

10,000-19,999 14.5 13.3 13.2 -
Income 20,000-29,999 14.0 135 13.5 -
(HKS$, US$1 =
HK$7.8) 30,000-39,999 11.8 124 2.6 -

>40,000 22.3 26.1 28.6 -

Missing 18.6 22.0 21.4 -

1 All descriptive values are percentages weighted by age and sex distribution of the Hong Kong population (2015),

and smoking prevalence in the Hong Kong Thematic Household Survey (2015, Report No. 59 [43]); 2 Respondents

who had not heard of e-cigarettes (1 = 735) were excluded; 3 Data source from Hong Kong Monthly Digest of
Statistis, June 2016 and Women and Men in Hong Kong, July 2015, published by Census & Statistics Department,
Hong Kong Special Administrative Region Government.

3.2. Descriptive Statistics of Key Variables

In all respondents regardless of smoking status, over 80% had heard of e-cigarettes (Table 2).
Only 0.7% of all respondents had ever used e-cigarettes and 0.2% reported current e-cigarette use in
the past 30 days. More current smokers reported ever and current use than never- and ex-smokers.

Table 2. Prevalence of being aware of e-cigarettes, and use of e-cigarettes in all respondents, weighted
% (95% Confidence Interval (CI)).

Never-Smokers Ex-Smokers Current Smokers Total
n =1834 n=1712 n =1706 n = 5252
. 82.6 86.4 924 83.8
Had heard of e-cigarettes (80.8, 84.3) (847, 88.0) (91.0,93.5) (82.2,85.3)
Ever use of e-cigarettes 0.1 06 >3 07
(0.04, 0.4) (0.3,1.1) (4.4,6.9) 0.5,0.9)
. . 0.09 1.7 0.2
Used e-cigarettes in past 30 days 0.0 (0.02,0.4) (11,2.6) (0.1,03)

In all respondents who had heard of e-cigarettes, about one-third (32.9%) thought that e-cigarettes
are less harmful than conventional cigarettes, one-fifth (21.8%) thought they are similarly harmful,
and one-fourth (27.8%) did not know the harmfulness (Table 3). Fewer current smokers (21.6%)
than ex-smokers (24.3%) and never-smokers (34.7%) perceived that e-cigarettes are less harmful than
conventional cigarettes.
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Table 3. Perception towards e-cigarettes, and support for e-cigarette regulation, by smoking status in
respondents who had heard of e-cigarettes, weighted % (95% CI).

Never-Smokers Ex-Smokers Current Smokers Total
n=1510 n =1470 n =1537 n=4517

Perceived harmfulness (compared with conventional cigarettes)

E-cigarettes are more harmful 16.5 17.5 25.2 17.6
clgareties are more u (147, 18.6) (15.6,19.5) (22.9,27.7) (16.0,19.3)
. . . 22.0 20.8 20.6 21.8
E-cigarettes and cigarettes are similarly harmful (19.9,24.2) (18.8,23.1) (18.5,22.9) (20.0,23.7)
E-cigarettes are less harmful 347 243 216 329
8 (32.3,37.3) (22.1, 26.6) (19.4, 24.0) (30.8, 35.0)
Don’t know 26.8 37.4 32.6 27.8
(24.5,29.2) (34.9,40.0) (30.2,35.1) (25.9,29.8)
Total 100.0 100.0 100.0 100.0
Support for e-cigarettes regulation
(prevalence by smoking status)
Ban e-cigarette promotion and ads 734 74.2 57.7 77
& P (71.0,75.7) (71.8,76.4) (55.1, 60.4) (69.7,73.6)
Ban e-cigarette use in smoke-free venues 829 799 714 81.5
& (80.8, 84.8) (77.7,81.9) (68.9,73.8) (79.8, 83.1)
94.3 93.7 90.5 93.9
Ban sale to people aged under 18 (92.9,95.4) (92.3,94.9) (88.8,91.9) (92.7,94.8)
Restrict sale of nicotine-free e-cigarettes 82.0 792 733 809
8 (80.0, 84.0) (77.1,81.3) (70.9, 75.6) (79.2, 82.5)
Number of supported regulations
(per person)
0 2.6 25 42 2.8
(1.9,3.6) (1.8,3.4) (3.3,5.3) (2.2,3.6)
1 3.7 5.8 8.9 44
(2.8,4.8) 4.7,7.1) (7.5,10.6) (3.6,5.3)
2 12.1 11.1 18.4 12.7
(10.5,13.9) (9.6,12.9) (16.4,20.6) (11.3,14.2)
3 215 235 269 223
(19.5,23.8) (214, 25.8) (24.6,29.4) (20.5,24.2)
4 60.0 57.1 41.6 57.8
(574, 62.5) (54.5,59.7) (39.0,44.3) (55.6, 60.0)
Total 100.0 100.0 100.0 100.0

In the respondents who had heard of e-cigarettes, their support for banning e-cigarette promotion
and ads (71.7%) was lower than that for banning e-cigarette sale to people aged under 18 (93.9%),
banning e-cigarette use in smoke-free areas (81.5%), and regulating the sale of nicotine-free e-cigarettes
(80.9%). Only about 2.8% of all the respondents did not support any e-cigarette regulation, and the
corresponding proportion for never, ex- and current smokers were 2.6%, 2.5% and 4.2%, respectively.
In contrast, over half (57.8%) supported all four regulations. Current smokers showed a lower support
for all four regulations than never- and ex-smokers.

3.3. Correlates of Support for E-Cigarette Regulation

Controlling for socio-demographic characteristics, being a current smoker was associated with
lower support for the four e-cigarette regulations (all PR < 1, p < 0.01, reference group: never-smokers)
(Table 4), whereas the support in never- and ex-smokers was similar. Ever users of e-cigarettes
had lower support for the four regulations than never-users, but the PRs were insignificant due to
the very small number of e-cigarette users. Perceiving “e-cigarettes and conventional cigarettes are
similarly harmful” and “e-cigarettes are more harmful” were associated with more support for the
four e-cigarette regulations (all PR > 1, p < 0.01), compared with those who responded “don’t know”
towards e-cigarette harmfulness. Perceiving “e-cigarettes as less harmful than conventional cigarettes”
and not knowing the harmfulness showed a similar level of support in the regulations, except for

restricting the sale of nicotine-free e-cigarettes (79.1% vs. 72.5%, PR = 1.19, 95% CI 1.12-1.27).

7
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Table 4. Support for e-cigarette regulations by smoking status, ever use of e-cigarettes and perceived harmfulness of e-cigarettes in the respondents who had heard
of e-cigarettes.

Restrict Sale of Nicotine-Free

Ban Sale to Minors E-Cigarettes

Ban Promotion and Ads Ban Use in Smoke-Free Venues

% Adj. PR p-Value % Adj. PR p-Value % Adj. PR  p-Value % Adj. PR p-Value

Smoking status
Never-smoker (n = 1510) 734 1 829 94.3 1 82.0 1

0.98 0.97 1.00 0.97
Ex-smoker (1 = 1470) 742 gop10y 0% 799 gosion V7 BT o0 O 792 gos10n OV

0.77 0.86 0.96 0.88
Current smoker (1 = 1537) 57.7 (0.72-0.81) <0.01 71.4 (0.82-0.90) <0.01 90.5 (0.93-0.98) <0.01 73.3 (0.84-0.92) <0.01
Ever use of e-cigarettes
No (n = 4428) 719 1 81.7 1 93.9 1 81.0 1

0.79 0.84 0.93 0.92
Yes (1 = 89) 472 (0.61-1.03) 0.08 63.0 (0.67-1.06) 0.15 85.3 (0.81-1.05) 0.25 68.9 077-111) 0.38
Perceived harmfulness (compared with conventional cigarettes)
E-cigarettes are more harmful 1.41 1.20 1.07 1.19
(1 = 864) 88.3 (131-152) <0.01 89.4 (1.13-1.26) <0.01 96.7 (1.04-1.10) <0.01 86.3 (112-127) <0.01
Similar harmfulness 1.34 1.18 1.08 1.23
n = 924) 847 (125145 <001 01 15105 <001 972 op11 <001 200 153y <001
E-cigarettes are less harmful 0.96 1.00 1.03 1.19
(n=1194) 61.3 (0.88-1.06) 044 769 (0.94-1.07) 094 93.0 (0.99-1.06) 015 791 (1.12-1.27) 0.03
Don’t know (1 = 1535) 717 1 715 1 90.4 1 72.5 1

PR = prevalence ratio. All the four regression models were adjusted for sex, age group, marital status, education level, and monthly household income.
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4. Discussion

This is the first study to examine the public support for e-cigarette regulation in a large sample
of Chinese residents. The awareness of e-cigarettes is high but the prevalence of e-cigarette use
is low in Hong Kong. A great majority (72-94%) of respondents supported the four e-cigarette
regulations, including banning e-cigarette promotion and ads, e-cigarette use in smoke-free venues,
e-cigarette sale to minors, and restricting sale of nicotine-free e-cigarettes. Being a current smoker, and
perceiving e-cigarettes as less harmful or not knowing the harmfulness was associated with a lower
level of support.

The strong support for the e-cigarette regulation was consistent with the recent local content
analysis showing that local newspaper articles on e-cigarettes mostly reported the harmful effects of
e-cigarettes [42], which might have increased the perceived harmfulness in the public. Moreover, the
current vigorous regulation of e-cigarettes probably led to the lower exposure and acceptability of
the products. For example, the licensing for nicotine products have greatly reduced the availability
and marketing of e-cigarettes as cessation aids. The ban on vaping in smokefree venues may have
also limited the public exposure of the products. Lastly, the widespread anti-smoking culture and
the comprehensive tobacco control measures in Hong Kong, including the restriction of all tobacco
advertisements, and the smoking ban in most public areas, may have de-normalized smoking and
contributed to strong public support for regulating the new emerging tobacco products.

Our study showed a strong public support for restricting the sale of nicotine-free e-cigarettes.
Sale of nicotine-free e-cigarettes is not restricted according to the current legislation, which implicitly
positions them as consumer goods that could be purchased by all people. However, our finding
showed that the general public did not agree to this grey area of policy, and supported the government
to restrict the sale of these products. Although the e-cigarette advertising claims that the e-liquid had
no nicotine, their potential health hazards due to chemical substances and flavouring agents should
not be neglected. The effectiveness of nicotine-free e-cigarettes has not been tested, so that using them
as smoking cessation tools should not be encouraged at this stage. Therefore, promoting the use of
these products for leisure purpose should be regulated. As legislation and the implementation of new
regulations on e-cigarettes could take a longer time, more monitoring on the marketing of nicotine-free
e-cigarettes are needed.

The banning of e-cigarette promotion received less public support than the other three e-cigarette
regulations. Similar difference was observed during the early stage of tobacco control advocacy in
the 1990s, when the Hong Kong government proposed to ban tobacco advertisements and restrict
smoking in indoor public areas. Similar random household telephone surveys at that time showed
that the public support for a total ban of tobacco advertisements (50%) was lower than that for a total
ban of cigarette-smoking in shops and restaurants (77%) [47,48]. These findings further showed that
the general public may be less resistant to tobacco promotions and ads. To increase public support
for banning e-cigarette promotion and advertisement, the public should be well informed about the
adverse impacts of e-cigarette marketing. For instance, evidence on the surging youth exposure to
e-cigarette promotions [49], and the increase in youth susceptibility and prevalence of e-cigarette use
due to these promotions [50-52] should be considered and publicized.

We found that some people were not clear about the harmfulness of e-cigarettes, despite the high
awareness. The possible reasons of choosing “don’t know” when asked about e-cigarette harmfulness
were the exposure to conflicting information on e-cigarettes from the media and smoking peers [23],
and their uncertainty about the long-term safety and effectiveness of e-cigarettes. As shown in the
regression model, these people showed a lower support for e-cigarette regulation. To further increase
public support for e-cigarette regulation, more evidence on the safety and long-term health effects of
e-cigarette use, and effective health communication of these evidences is needed.
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Limitations

Our study had some limitations. Firstly, about 14% of respondents had not heard of e-cigarettes
and hence were not asked about their perception on e-cigarette harmfulness and their support
towards regulation. Secondly, the causal relationship between the variables is uncertain in this
cross-sectional study. Longitudinal study is a better way to assess causal associations. Thirdly, due
to the limited time of each telephone interview (10-15 min) and hence limited number of questions,
our study did not include other regulatory measures like the requirement to display health claims
and health warning labels on e-cigarette packaging. Our questions of the three regulatory measures
did not distinguish between e-cigarettes containing nicotine or not, hence the findings reflected the
respondents’ view on e-cigarettes in general. Fourthly, the low response rate (17.8%) may reduce the
representativeness of the sample. Lastly, the respondents might provide socially desirable answers to
support e-cigarette regulation, but the impact should be minimal because the telephone survey was
voluntary and anonymous.

5. Conclusions

The general public in Hong Kong favors e-cigarette regulation, which supports the Hong Kong
government proceeding with the legislation. Current stringent measures on tobacco and e-cigarettes,
and media reports on the harmfulness of e-cigarettes may underpin the strong support for the
regulations. Current smokers, and people who perceived e-cigarettes as less harmful or did not
know the harmfulness of e-cigarettes had lower support for the regulation.

Acknowledgments: We thank the telephone interviewers and staff from the Public Opinion Programme of the
University of Hong Kong for their work on data collection and all of the respondents for participating in the
Survey. We also thank the Hong Kong Council on Smoking and Health for providing funding and input to the
questionnaire design. This was supported by the Hong Kong Council on Smoking and Health.

Author Contributions: Yee Tak Derek Cheung planned the paper, performed all analyses, and wrote the
manuscript. Man Ping Wang, Sai Yin Ho, Antonio Kwong, Vienna Lai and Tai Hing Lam designed the study.
Nan Jiang, Man Ping Wang, Sai Yin Ho and Tai Hing Lam critically revised the manuscript. All authors read and
approved the final version of the manuscript.

Conflicts of Interest: All authors do not have any connection with any researchers of the tobacco, alcohol,
pharmaceutical or gaming industries or anybody substantially funded by one of these organizations, except
that Tai Hing Lam is the principal investigator of the FAMILY project funded by the Hong Kong Jockey Club
Charities Trust.

References

1. Huang, J.; Kornfield, R.; Szczypka, G.; Emery, S.L. A cross-sectional examination of marketing of electronic
cigarettes on Twitter. Tob. Control 2014, 23, 1ii26—ii30. [CrossRef] [PubMed]

2. Grana, R.A;; Ling, PM. “Smoking Revolution”: A Content Analysis of Electronic Cigarette Retail Websites.
Am. ]. Prev. Med. 2014, 46, 395-403. [CrossRef] [PubMed]

3. Bullen, C.; Howe, C.; Laugesen, M.; McRobbie, H.; Parag, V.; Williman, J.; Walker, N. Electronic cigarettes for
smoking cessation: A randomised controlled trial. Lancet 2013, 382, 1629-1637. [CrossRef]

4.  Caponnetto, P; Campagna, D.; Cibella, F; Morjaria, J.B.; Caruso, M.; Russo, C.; Polosa, R. EffiCiency
and safety of an electronic cigarette (ECLAT) as tobacco cigarettes substitute: A prospective 12-month
randomized control design study. PLoS ONE 2013, 8, e66317. [CrossRef] [PubMed]

5. Hartmann-Boyce, J.; McRobbie, H.; Bullen, C.; Begh, R.; Stead, L.F.; Hajek, P. Electronic cigarettes for smoking
cessation. Cochrane Database Syst. Rev. 2016, 18, 1926-1936.

6. Lindson-Hawley, N.; Hartmann-Boyce, ].; Fanshawe, T.R.; Begh, R.; Farley, A.; Lancaster, T. Interventions to
reduce harm from continued tobacco use. Cochrane Database Syst. Rev. 2016. [CrossRef]

7. Hitchman, S.C.; Brose, L.S.; Brown, ].; Robson, D.; McNeill, A. Associations between e-cigarette type,
frequency of use, and quitting smoking: Findings from a longitudinal online panel survey in Great Britain.
Nicotine Tob. Res. 2015, 17, 1187-1194. [CrossRef] [PubMed]


http://dx.doi.org/10.1136/tobaccocontrol-2014-051551
http://www.ncbi.nlm.nih.gov/pubmed/24935894
http://dx.doi.org/10.1016/j.amepre.2013.12.010
http://www.ncbi.nlm.nih.gov/pubmed/24650842
http://dx.doi.org/10.1016/S0140-6736(13)61842-5
http://dx.doi.org/10.1371/journal.pone.0066317
http://www.ncbi.nlm.nih.gov/pubmed/23826093
http://dx.doi.org/10.1002/14651858.cd005231
http://dx.doi.org/10.1093/ntr/ntv078
http://www.ncbi.nlm.nih.gov/pubmed/25896067

Int. J. Environ. Res. Public Health 2017, 14, 709 10 of 12

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Chen, C.; Zhuang, Y.L.; Zhu, S.H. E-cigarette design preference and smoking cessation. Am. J. Prev. Med.
2016, 51, 356-363. [CrossRef] [PubMed]

Yong, H.H.; Hitchman, S.C.; Cummings, K.M.; Borland, R.; Gravely, S.M.L.; McNeill, A.; Fong, G.T. Does the
regulatory environment for e-cigarettes influence the effectiveness of e-cigarettes for smoking cessation?
Longitudinal findings from the ITC four country survey. Nicotine Tob. Res. 2017. [CrossRef] [PubMed]
Schripp, T.; Markewitz, D.; Uhde, E.; Salthammer, T. Does e-cigarette consumption cause passive vaping?
Indoor Air 2013, 23, 25-31. [CrossRef] [PubMed]

Czogala, J.; Goniewicz, M.L.; Fidelus, B.; Zielinska-Danch, W.; Travers, M.].; Sobczak, A. Secondhand
exposure to vapors from electronic cigarettes. Nicotine Tob. Res. 2014, 16, 655-662. [CrossRef] [PubMed]
Abbeasi, ]. Fda extends authority to e-cigarettes: Implications for smoking cessation? JAMA 2016, 316, 572-574.
[CrossRef] [PubMed]

Schober, W.; Szendrei, K.; Matzen, W.; Osiander-Fuchs, H.; Heitmann, D.; Schettgen, T.; Jorres, R.A;
Fromme, H. Use of electronic cigarettes (e-cigarettes) impairs indoor air quality and increases FeNO levels of
e-cigarette consumers. Int. . Hyg. Environ. Health 2014, 217, 628-637. [CrossRef] [PubMed]

Fuoco, F.C.; Buonanno, G.; Stabile, L.; Vigo, P. Influential parameters on particle concentration and size
distribution in the mainstream of e-cigarettes. Environ. Pollut. 2014, 184, 523-529. [CrossRef] [PubMed]
Dinakar, C.; O’Connor, G.T. The health effects of electronic cigarettes. N. Engl. J. Med. 2016, 375, 1372-1381.
[CrossRef] [PubMed]

Vardavas, C.I.; Anagnostopoulos, N.; Kougias, M.; Evangelopoulou, V.; Connolly, G.N.; Behrakis, PX.
Short-term pulmonary effects of using an electronic cigarette: Impact on respiratory flow resistance,
impedance, and exhaled nitric oxide. Chest 2012, 141, 1400-1406. [CrossRef] [PubMed]

Wu, Q.; Jiang, D.; Minor, M.; Chu, H.W. Electronic cigarette liquid increases inflammation and virus infection
in primary human airway epithelial cells. PLoS ONE 2014, 9, e108342. [CrossRef] [PubMed]

Wang, M.; Ho, S.; Leung, L.; Lam, T. ELectronic cigarette use and respiratory symptoms in Chinese
adolescents in hong kong. JAMA Pediatr. 2016, 170, 89-91. [CrossRef] [PubMed]

Flavor and Extract Manufacturers Association. Safety Assessment and Regulatory Authority to Use Flavors-Focus
on E-Cigarettes and Flavored Tobacco Products; Flavor and Extract Manufacturers Association of the
United States: Washington, DC, USA, 2016.

Leventhal, A.M.; Strong, D.R.; Kirkpatrick, M.G.; Unger, ].B.; Sussman, S.; Riggs, N.R.; Stone, M.D.;
Khoddam, R.; Samet, ].M.; Audrain-McGovern, ]. Association of electronic cigarette use with initiation of
combustible tobacco product smoking in early adolescence. JAMA Pediatr. 2015, 314, 700-707. [CrossRef]
[PubMed]

Primack, B.A.; Soneji, S.; Stoolmiller, M.; Fine, M.].; Sargent, ].D. Progression to traditional cigarette smoking
after electronic cigarette use among us adolescents and young adults. JAMA Pediatr. 2015, 169, 1018-1023.
[CrossRef] [PubMed]

Institute for Global Tobacco Control. Country Laws Regulating E-Cigarettes: A Policy Scan; Johns Hopkins
Bloomberg School of Public Health: Baltimore, MD, USA, 2016.

Tan, A.S.L.; Lee, C.J.; Bigman, C.A. Public support for selected e-cigarette regulations and associations with
overall information exposure and contradictory information exposure about e-cigarettes: Findings from
a national survey of U.S. adults. Prev. Med. 2015, 81, 268-274. [CrossRef] [PubMed]

Wackowski, O.A.; Delnevo, C.D. Smokers’ attitudes and support for e-cigarette policies and regulation in
the USA. Tob. Control 2015, 24, 543-546. [CrossRef] [PubMed]

Martinez-Sanchez, ].M.; Ballbe, M.; Fu, M.; Martin-Sanchez, J.C.; Gottlieb, M.; Saltd, E.; Vardavas, C.I.;
Daynard, R.; Connolly, G.N.; Fernandez, E. Attitudes towards electronic cigarettes regulation in indoor
workplaces and selected public and private places: A population-based cross-sectional study. PLoS ONE
2014, 9, €114256. [CrossRef] [PubMed]

Unger, ].B.; Barker, D.; Baezconde-Garbanati, L.; Soto, D.W.; Sussman, S. Support for electronic cigarette
regulations among California voters. Tob. Control 2017, 26, 334-337. [CrossRef] [PubMed]

Brose, L.S.; Partos, T.R.; Hitchman, S.C.; McNeill, A. Support for e-cigarette policies: A survey of smokers
and ex-smokers in Great Britain. Tob. Control 2017, 26, e7-e15. [CrossRef] [PubMed]

Fraser, D.; Weier, M.; Keane, H.; Gartner, C. Vapers’ perspectives on electronic cigarette regulation in
Australia. Int. |. Drug Policy 2015, 26, 589-594. [CrossRef] [PubMed]


http://dx.doi.org/10.1016/j.amepre.2016.02.002
http://www.ncbi.nlm.nih.gov/pubmed/27005984
http://dx.doi.org/10.1093/ntr/ntx056
http://www.ncbi.nlm.nih.gov/pubmed/28340053
http://dx.doi.org/10.1111/j.1600-0668.2012.00792.x
http://www.ncbi.nlm.nih.gov/pubmed/22672560
http://dx.doi.org/10.1093/ntr/ntt203
http://www.ncbi.nlm.nih.gov/pubmed/24336346
http://dx.doi.org/10.1001/jama.2016.8568
http://www.ncbi.nlm.nih.gov/pubmed/27419929
http://dx.doi.org/10.1016/j.ijheh.2013.11.003
http://www.ncbi.nlm.nih.gov/pubmed/24373737
http://dx.doi.org/10.1016/j.envpol.2013.10.010
http://www.ncbi.nlm.nih.gov/pubmed/24172659
http://dx.doi.org/10.1056/NEJMra1502466
http://www.ncbi.nlm.nih.gov/pubmed/27705269
http://dx.doi.org/10.1378/chest.11-2443
http://www.ncbi.nlm.nih.gov/pubmed/22194587
http://dx.doi.org/10.1371/journal.pone.0108342
http://www.ncbi.nlm.nih.gov/pubmed/25244293
http://dx.doi.org/10.1001/jamapediatrics.2015.3024
http://www.ncbi.nlm.nih.gov/pubmed/26551991
http://dx.doi.org/10.1001/jama.2015.8950
http://www.ncbi.nlm.nih.gov/pubmed/26284721
http://dx.doi.org/10.1001/jamapediatrics.2015.1742
http://www.ncbi.nlm.nih.gov/pubmed/26348249
http://dx.doi.org/10.1016/j.ypmed.2015.09.009
http://www.ncbi.nlm.nih.gov/pubmed/26400638
http://dx.doi.org/10.1136/tobaccocontrol-2014-051953
http://www.ncbi.nlm.nih.gov/pubmed/25564281
http://dx.doi.org/10.1371/journal.pone.0114256
http://www.ncbi.nlm.nih.gov/pubmed/25469996
http://dx.doi.org/10.1136/tobaccocontrol-2016-052918
http://www.ncbi.nlm.nih.gov/pubmed/27207853
http://dx.doi.org/10.1136/tobaccocontrol-2016-052987
http://www.ncbi.nlm.nih.gov/pubmed/27312824
http://dx.doi.org/10.1016/j.drugpo.2015.01.019
http://www.ncbi.nlm.nih.gov/pubmed/25724266

Int. J. Environ. Res. Public Health 2017, 14, 709 11 of 12

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

Legislative Council of the Hong Kong Special Administrative Region, Panel on Health Services. Undated
Background Brief Prepared by the Legislative Council Secretariat for the Meeting on 18 May 2015: Tobacco Control;
LC Paper No. CB(2)1456/14-15(08); Legislative Council of the Hong Kong Special Administrative Region,
Panel on Health Services: Hong Kong, China, 2015.

Tobacco Control Office Tobacco Control Legislation: Meaning and Regulation on Tobacco Advertisement.
Available online: https:/ /www.tco.gov.hk/english/legislation/legislation_ta.html (accessed on 12 February 2016).
Jiang, N.; Chen, J.; Wang, M.P.; McGhee, S.M.; Kwong, A.C.S.; Lai, VW.Y.; Lam, T.H. Electronic cigarette
awareness and use among adults in Hong Kong. Addict. Behav. 2016, 52, 34-38. [CrossRef] [PubMed]
Chang, H.C.; Tsai, Y.W,; Shiu, M.N.; Wang, Y.T.; Chang, P.Y. Elucidating challenges that electronic cigarettes
pose to tobacco control in Asia: A population-based national survey in Taiwan. BM] Open 2017, 7, €014263.
[CrossRef] [PubMed]

Chinese Center for Disease Control and Prevention. Survey Report on Tobacco Use among Adults in China;
Chinese Center for Disease Control and Prevention: Beijing, China, 2015.

King, B.A,; Patel, R.; Nguyen, K.H.; Dube, S.R. Trends in awareness and use of electronic cigarettes among
US adults, 2010-2013. Nicotine Tob. Res. 2015, 17, 219-227. [CrossRef] [PubMed]

McMillen, R.C.; Gottlieb, M. A.; Shaefer, R M.W.; Winickoff, J.P.; Klein, ].D. Trends in electronic cigarette use
among U.S. adults: Use is increasing in both smokers and nonsmokers. Nicotine Tob. Res. 2015, 17, 1195-1202.
[CrossRef] [PubMed]

Li, J., Newcombe, R.; Walton, D. The prevalence, correlates and reasons for using electronic cigarettes among
New Zealand adults. Addict. Behav. 2015, 45, 245-251. [CrossRef] [PubMed]

Tabuchi, T.; Kiyohara, K.; Hoshino, T.; Bekki, K; Inaba, Y.; Kunugita, N. Awareness and use of electronic
cigarettes and heat-not-burn tobacco products in Japan. Addiction 2016, 111, 706-713. [CrossRef] [PubMed]
Farsalinos, K.E.; Poulas, K.; Voudris, V.; Le Houezec, ]. Electronic cigarette use in the European Union:
Analysis of a representative sample of 27,460 Europeans from 28 countries. Addiction 2016, 111, 2032-2040.
[CrossRef] [PubMed]

Reid, J.L.; Rynard, V.L.; Czoli, C.D.; Hammond, D. Who is using e-cigarettes in Canada? Nationally
representative data on the prevalence of e-cigarette use among Canadians. Prev. Med. 2015, 81, 180-183.
[CrossRef] [PubMed]

Lee, J.A.; Kim, S.H.; Cho, H.-]. Electronic cigarette use among Korean adults. Int. ]. Public Health 2015, 61,
151-157. [CrossRef] [PubMed]

Wang, M.P; Li, WH.C,; Jiang, N.; Chu, L.Y.; Kwong, A.; Lai, V.; Lam, T.H. E-cigarette awareness, perceptions and
use among community-recruited smokers in Hong Kong. PLoS ONE 2015, 10, e0141683. [CrossRef] [PubMed]
Cheung Chan, L.M.F. Analysis of Newspaper Coverage of Electronic Cigarettes in Hong Kong from January
2010 to May 2015. Bachelor’s Thesis, The University of Hong Kong, Hong Kong, China, 2015.

Census & Statistics Department (Hong Kong SAR Government). Thematic Household Survey, Report No. 59:
Pattern of Smoking; Census & Statistics Department: Hong Kong, China, 2016.

Morabia, A.; Bernstein, M.S.; Curtin, F.; Berode, M. Validation of self-reported smoking status by simultaneous
measurement of carbon monoxide and salivary thiocyanate. Prev. Med. 2001, 32, 82-88. [CrossRef] [PubMed]
Census & Statistics Department (Hong Kong SAR Government). Hong Kong Monthly Digest of Statistics (2015);
Census & Statistics Department: Hong Kong, China, 2015.

Zou, G. A Modified poisson regression approach to prospective studies with binary data. Am. J. Epidemiol.
2004, 159, 702-706. [CrossRef] [PubMed]

Lam, Th.; Chung, S.F; Hedley, A.].; Sum, S.M. Public Opinion on Banning of Tobacco Advertisements and
Sponsorship 1995; Hong Kong Council on Smoking and Health: Hong Kong, China, 1996.

Lam, Th.; Chung, S.F; Tam, YW.; He, Y.; Hedley, A.J. Public Opinion on Smoke-Free Restaurants 1995;
Hong Kong Council on Smoking and Health: Hong Kong, China, 1995.

Duke, J.C.; Lee, Y.O.; Kim, A.E.; Watson, K.A.; Arnold, K.Y.; Nonnemaker, ].M.; Porter, L. Exposure to
electronic cigarette television advertisements among youth and young adults. Pediatrics 2014, 134, e29-36.
[CrossRef] [PubMed]

Farrelly, M.C.; Duke, J.C.; Crankshaw, E.C.; Eggers, M.E,; Lee, Y.O.; Nonnemaker, ] M.; Kim, A.E.; Porter, L.
A Randomized trial of the effect of e-cigarette TV advertisements on intentions to use e-cigarettes. Am. J.
Prev. Med. 2015, 49, 686—693. [CrossRef] [PubMed]


https://www.tco.gov.hk/english/legislation/legislation_ta.html
http://dx.doi.org/10.1016/j.addbeh.2015.08.008
http://www.ncbi.nlm.nih.gov/pubmed/26348280
http://dx.doi.org/10.1136/bmjopen-2016-014263
http://www.ncbi.nlm.nih.gov/pubmed/28348191
http://dx.doi.org/10.1093/ntr/ntu191
http://www.ncbi.nlm.nih.gov/pubmed/25239961
http://dx.doi.org/10.1093/ntr/ntu213
http://www.ncbi.nlm.nih.gov/pubmed/25381306
http://dx.doi.org/10.1016/j.addbeh.2015.02.006
http://www.ncbi.nlm.nih.gov/pubmed/25744712
http://dx.doi.org/10.1111/add.13231
http://www.ncbi.nlm.nih.gov/pubmed/26566956
http://dx.doi.org/10.1111/add.13506
http://www.ncbi.nlm.nih.gov/pubmed/27338716
http://dx.doi.org/10.1016/j.ypmed.2015.08.019
http://www.ncbi.nlm.nih.gov/pubmed/26348453
http://dx.doi.org/10.1007/s00038-015-0763-y
http://www.ncbi.nlm.nih.gov/pubmed/26564162
http://dx.doi.org/10.1371/journal.pone.0141683
http://www.ncbi.nlm.nih.gov/pubmed/26502284
http://dx.doi.org/10.1006/pmed.2000.0779
http://www.ncbi.nlm.nih.gov/pubmed/11162330
http://dx.doi.org/10.1093/aje/kwh090
http://www.ncbi.nlm.nih.gov/pubmed/15033648
http://dx.doi.org/10.1542/peds.2014-0269
http://www.ncbi.nlm.nih.gov/pubmed/24918224
http://dx.doi.org/10.1016/j.amepre.2015.05.010
http://www.ncbi.nlm.nih.gov/pubmed/26163170

Int. J. Environ. Res. Public Health 2017, 14, 709 12 of 12

51. Pepper, ].K.; Emery, S.L.; Ribisl, K.M.; Southwell, B.G.; Brewer, N.T. Effects of advertisements on smokers’
interest in trying e-cigarettes: The roles of product comparison and visual cues. Tob. Control 2014,
23 (Suppl. S3), iii31-iii36. [CrossRef] [PubMed]

52. Villanti, A.C.; Rath, ].M.; Williams, V.E; Pearson, J.L.; Richardson, A.; Abrams, D.B.; Niaura, R.S.;
Vallone, D.M. Impact of exposure to electronic cigarette advertising on susceptibility and trial of electronic
cigarettes and cigarettes in us young adults: A randomized controlled trial. Nicotine Tob. Res. 2016, 18,
1331-1339. [CrossRef] [PubMed]

® © 2017 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http:/ /creativecommons.org/licenses/by/4.0/).



http://dx.doi.org/10.1136/tobaccocontrol-2014-051718
http://www.ncbi.nlm.nih.gov/pubmed/24935896
http://dx.doi.org/10.1093/ntr/ntv235
http://www.ncbi.nlm.nih.gov/pubmed/26574551
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Study Design and Data Collection 
	Measurements 
	Statistical Analysis 

	Results 
	Sample Characteristics 
	Descriptive Statistics of Key Variables 
	Correlates of Support for E-Cigarette Regulation 

	Discussion 
	Conclusions 

