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1.1 What is e-cig 
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• Electronic cigarettes are devices that do not burn or 

use tobacco leaves but instead vapourise a solution 

to generate the aerosol that the user inhales 
 

• The most common prototype of Electronic Nicotine 

Delivery Systems (ENDS) 

 

Adapted from the WHO Statement on ENDS/ENNDS - vhttp://www.who.int/tobacco/communications/statements/eletronic-cigarettes-january-
2017/en/  



1.1 What is e-cig 
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• JUUL become extremely popular over the last 3 years 

Sources: https://vaporsandthings.com/products/juulpod-

4-pack?variant=5057950253092/ 

Juul‘s advertising in 2015 
Source: https://www.nytimes.com/2018/08/27/science/ 

juul-vaping-teen-marketing.html 
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Electronic Cigarette Fires and Explosions in the United States 2009 - 2016. U.S. Fire Administration;2017. 
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Harmful chemicals found in e-liquids and aerosol 

Additives and flavourings 
Numerous types, not fully disclosed, unknown 

health effects  

Solvent: glycerin (甘油), 
propylene glycol (丙二醇), or 
both 

Converted to formaldehyde-releasing agents 

while heated 

Formaldehyde (甲醛) 
Carcinogen, result in respiratory symptoms, 

and eye, nose, and throat irritation 

Polycyclic Aromatic 
Hydrocarbons 
(PAHs) (多環芳烴) 

Carcinogen 

Poly-brominated Diphenyl 
Ethers 
(PBDEs) (聚溴二苯醚) 

Affect thyroid secretion, reproductive system 

and fetal development 

Heavy metal  
(eg. tin, nickel, copper, lead) 

Metal nanoparticles enter deep into air sacs of 

lungs 

Cartridges and e-liquids 

Unintended exposure (ingestion / dermal 

/inhalation) in children can lead to vomiting, 

drowsiness, eye irritation, cough/choke or 

death 

Are e-cigs safe? 
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9 https://www.hickoryrecord.com/news/teen-vaped-equivalent-of-cigarettes-and-had-a-seizure-

now/article_00bcdf6e-5c8f-11e9-abf7-b7f803ccdc8b.html 
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Electronic cigarette explosion and burn injuries 

US Emergency Departments (2015 – 2017):  
 There were an estimated 2035 case presenting to US hospital emergency 

departments (95% CI 1107 to 2964) 
 

University of Washington Medical Center: 
 Explosion injuries: flame burns (80% of patients), chemical burns (33%), 

and blast injuries (27%) 

  face (20%), hands (33%), and thigh or groin (53%) 

Rossheim ME , et al. Tobacco control. 2018;0:1–3. 

Brownson EG, et al. New England journal of medicine. 2016, 6;375(14):1400-2. 



1.2 Heated Tobacco Products 
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• Heated tobacco products are a new tobacco heating 

system, which heat a tobacco stick or a tobacco 

capsule with high temperature 

• Also called ‗heat-not-burn‘ by tobacco industry 

• Examples include ‗iQOS‘, ‗glo‘, and ‗revo‘ 

iQOS by PMI 

Glo by BAT 

Ploom by JT 
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Pieper, Elke, et al. Bundesgesundheitsblatt-Gesundheitsforschung-Gesundheitsschutz 2018, 61.11: 1422-1428. 

Parts of an iQOS 

Charger 

Cigarette holder 

Cigarette 

Holder with 

cigarette inserted 

Disassembled holder,  

with heating element 

visible 

The holder's lid 
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 A kind of tobacco products 

 

- Tobacco is the main ingredient 

- Containing nicotine and is addictive 

- Tobacco is inherently toxic and contains carcinogens (even in its 

natural form) -  no safety level 

Health risks of HTP 
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Aerosol of HTP contains chemicals commonly found in traditional 

cigarettes (cigs) 

 

- volatile organic compound (VOC) 

- carbon monoxide (CO) 

- carcinogenic polycyclic aromatic hydrocarbons (PAHs)  

- Formaldehyde 

 

- The Ministry of Food and Drug Safety of South Korea found that 

some HTP contain similar or even higher amount of nicotine and 

tar when compared with conventional cigs.  

Health risks of HTP 

Source: http://www.hani.co.kr/arti/english_edition/e_business/848291.html 
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New evidence - iQOS 
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New evidence - iQOS 

• The iQOS system uses a flange, called the ‗heater‘, which is 

composed of a silver, gold, platinum, ceramic coating, to heat a 

rolled, castleaf sheet of tobacco impregnated with glycerin. 

 

Davis B, et al. Tob Control 2019;28:34–41.  
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Clean, unused 

holder showing 

heater  

 

 

Used holder that 

was cleaned 

after every use; 

black residue 

remains on 

heater  

 

 

Used holder that 

was not cleaned 

between uses 

(10 uses).  

 

Davis B, et al. Tob Control 2019;28:34–41.  
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(A) Dissected heatsticks 

(B) An unused tobacco plug.  

(C) Used tobacco plug showing charring/darkening with 

use.  

melting of 
polymer-film 
filter 

tobacco plug 

Davis B, et al. Tob Control 2019;28:34–41.  
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(H–L) : Cross sections of tobacco plugs before use (H) and after use 

from the first, fourth, sixth and 10th heatstick of the uncleaned 

experiment (I–L)  

 

(M–Q): Cross sections of polymer-film filter before (M) and after use 

(N–Q)  

Davis B, et al. Tob Control 2019;28:34–41.  



• Device limitations may decrease users‘ interpuff 

intervals, increasing possible toxic exposures. 

• iQOS holders heat hot enough to cause charring of the 

tobacco plug via pyrolysis and melting of the polymer-

film filter. 

• iQOS holder cleanliness affects and contributes to 

increased charring of the tobacco plug and melting of the 

polymer-film filter. 

• Formaldehyde cyanohydrin, a toxicant, was released 

from the polymer-film filter at 90°C — much lower than 

the regular use temperature (around 350℃).  

-  羥基乙腈(乙醇腈)，是甲醛的衍生物，很容易分解為甲醛及氰化氫，
是一種極危險的有機化合物。 

20 

New evidence - iQOS 

Davis B, et al. Tob Control 2019;28:34–41.  
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22.0

Quitting

Non-users

Ever e-cig users

Overall quit rate at 6-month: 

16.4% (31/189) 

Adjusted odds ratio a:  

0.56 (95% CI 0.24-1.35) 

P=0.28 

E-cig use did not help quit 

smoking at 6-month follow-up 

% 

Study ‒ Youth Quitline in Hong Kong (2014-15) 

• 224 youth smokers (mean age: 18.1 years) 

• 189 completed 6-month follow-up 

 

Wang MP, et al. Pediatric Research. 2017;82:14. 

a Adjusting for age, sex, smoking friends, 

smoking family members, baseline quit 

attempts and Fagerström score. 

2. E-cigs help quit? 



12.6 
[VALUE] 

40.9 

19.6 

13.5 
[VALUE] 

41.1 

17.2 

0.0

10.0

20.0

30.0

40.0

50.0

Non-users

Ever e-cig users

Overall quit rate at 6-month:  

12.8% (self-reported) 

7.5% (biochemical validation) 

E-cig use did not help quit smoking, make quit 
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22 

% 

All P >0.05 

Self-reported 

quitting b 

Biochemically 

validated quitting b 
Quit attempt c 

Cig reduction by at 

least 50% 

a Adjusting for intervention 

group, age and sex. 
b Additionally adjust for 

baseline quit attempts and 

Heaviness of Smoking 

Index. 
c Additionally adjust for 

baseline quit attempts. 

Study ‒ Adult prospective study in Hong Kong (2014-15) 

• 956 (median age: 41 years) ―Quit to Win‖ Contest participants included at baseline 

• Measurement: Self-reported and biomarker (salivary cotinine) 
 

Wu SY, et al. Int J Environ Res Public Health. 

2018;15(3). 



A Cross-sectional Survey 
 

• Self reported: life-time ever use of tobacco cigs and nicotine e-cigs 

• Findings: 

 Among all ever smokers, ever regular use of nicotine e-cigs 

was associated with lower odds of quitting cig smoking 

(AOR=0.43, 95% CI 0.32-0.58) compared with never e-cig 

users. 

 Among current smokers, daily cig consumption was more 

among those who also used e-cigs (15.6 cigs/day) than those 

who did not use e-cigs (14.4 cigs/day). 
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European study 

Kulik M C, et al. American Journal of Preventive Medicine, 

2018, 54(4):603-609 



Overseas studies 

 Smokers who use  

e-cigs are significantly 

less likely to have 

stopped smoking than 

smokers who do not use 

e-cigs, with the odds of 

quitting smoking 

depressed by 27%. 

24 

Glantz S A, et al. Annual Review 
of Public Health 2018;39:215-235. 
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• Background: Public Health England of the UK supports using e-cigs by 

smokers, saying that e-cigs are 95% less harmful than cigs. 

Hajek P, et al. New England Journal of Medicine. 2019,14;380(7):629-37. 
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• Primary outcome: abstinence (from cigs) rather than quitting all smoking 

products and nicotine. 
 

• If the primary outcome was abstinence from both cigs and nicotine, the 

new results are:  

E-cig group: 16/438 (3.7%) 

NRT group: 40/446 (9.0%) 

Estimated relative risk = (16/438) / (40/446) = 0.41 

 

Hajek P, et al. New England Journal of Medicine. 2019,14;380(7):629-37. 
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Student smoking survey in Hong Kong 
 

 Biennial since 2010-11, the latest is 2016-17 

 Among primary and secondary school students  
• School-based 

• Stratified by districts 

 Representative, sample size: 
• Around 30,000 secondary school students 

• Around 15,000 primary school students 

3. E-cig use and smoking 
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E-cig use and smoking (2012/13) 

 Past 30-day e-cig use was positively associated with 

intention to smoke cigs and nicotine addiction. 

 Current dual users smoked 2-3 cigs more per day 

than . 

1.0 

2.2 

2.8 

1.3 

0.0
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1.0

1.5

2.0

2.5

3.0

Reference Never smokers* Current smokers

O
d
d
s
 

Non users       vs.                           Users                     

School-based Survey on Smoking among  Students 2012/13  

(75 secondary schools – 45128 S1-6 students) 

*P<0.05; 

**P<0.01; 

***P<0.001 

Wang M P, et al. Addictive Behaviors, 2015, 50:124-127. 



E-cig use as a gateway to cig smoking (2016/17) 

• >70% ever users (P4-6) of both cigs and e-cigs used e-

cigs first 
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School-based Survey on Smoking among Students 2016/17 

(75 primary schools – 16512 P4-6 students;  84 secondary schools – 27159 S1-6 students) 



30 

Time interval between the first puff of EC 

and monthly cig smoking (2016/17) 

School-based Survey on Smoking among Students 2016/17 

(84 secondary schools – 10087 S1-6 students) 

72.8 

27.2 
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% 

From e-cig to cig % N 

Within 1 year 72.8 198 

≥1 years 27.2 74 



Students in schools with higher e-cig use prevalence were more 

likely to  have intention to use e-cigs and smoke cigs (2014/15) 
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       Ref.        AORa =1.24*   AORa =1.34* 

                      (1.01–1.52)b    (1.02–1.75)b 

      Low            Medium            High 
       Ref.           AORa =1.15     AORa =1.40* 

                        (0.92–1.44)b    (1.05–1.87)b 

* P< 0.05  
a Adjusted odds ratio, adjusted for age, sex, 

perceived family affluence, school-level past 30-

day cig smoking prevalence (continuous), and cig 

smoking/e-cig use status. 
b  95% confidence interval. 

School-based Survey on Smoking 

among Students 2014/15 (92 

secondary schools – 40202 S1-6 

students) 

Chen J, et al. Scientific Reports, 2019 ; 9(1):1690. 



Students in schools with higher e-cig use prevalence were 

more likely to be cig smokers (2014/15) 
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a Adjusted odds ratio, adjusted for age, sex, 

perceived family affluence, school-level past 30-

day cig smoking prevalence (continuous), and cig 

smoking/e-cig using status. 
b  95% confidence interval. 

School-based Survey on Smoking 

among Students 2014/15 (92 

secondary schools – 40202 S1-6 

students) 

Chen J, et al. Scientific Reports, 2019 ; 9(1):1690. 

     Low            Medium                 High 

     Ref.          AORa =2.08***  AORa =3.55*** 

                       (2.53–4.99)b     (1.08–1.15)b 



A Longitudinal Study in England  
 

• 2836 adolescents (aged 13–14 years) at baseline in 20 schools 

• 1726 completed 12-month follow-up 

• Findings: 

Initiation of cig use was quadruple in adolescents who at 

baseline were ever e-cig users (OR= 4.06, 95% CI 2.94-5.60). 
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UK study ‒ gateway effect 

Conner M, et al. Tobacco Control, 2018, 27(4):365-372. 

E-cig users Non users 

Baseline non smokers 343 1383 

Follow-up smokers 118 (34.4%) 124 (9.0%) 



Overseas longitudinal studies ‒ gateway effect 
Ever e-cig use among never smokers at baseline quadruples the 

odds of being a smoker at follow-up (among adolescents and 

young adults). 

34 

Glantz S A, et al. Annual Review of Public Health 2018;39:215-235. 



4. Role of  

tobacco industry 

35 



Promoting e-cigs and HTP intensely, especially in smaller 

countries where tobacco control communities are weaker. 

 Novel designs and flavours which appealing to youth 

and  non-smokers 

 Portraying e-cig and HTP as a means of harm 

reduction 

 Sponsorship of sports, charity, school education and 

scientific research.  

 

 

Role of tobacco industry 

Source: https://www.flavorshookkids.org/ 



 

Source: https://www.flavorshookkids.org/ 



 

Source: https://www.flavorshookkids.org/ 



―Best Colored Vape Tricks‖— 
Promoted in social media targeted youth 
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Source: https://www.youtube.com/watch?v=EwhN7EsVNSo   Published on Mar 10, 2019 



2018 NYTS Data: A Startling 

Rise in Youth E-cig Use 
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Source: https://www.fda.gov/TobaccoProducts/PublicHealthEducation/ProtectingKidsfromTobacco/ucm625887.htm 

Cullen KA, et al. Morbidity and Mortality Weekly Report. 2018; 67(45): 1276. 

 National Youth Tobacco Survey (NYTS) in the US: 

• Current use (past 30-day use) increased alarmingly - the most 

commonly used tobacco product by U.S. teens 
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Source: 

https://www.fda.gov/TobaccoProd

ucts/PublicHealthEducation/Prote

ctingKidsfromTobacco/ucm62588

7.htm 
 

Cullen KA, et al. Morbidity and 

Mortality Weekly Report. 2018; 

67(45): 1276. 

 National Youth Tobacco Survey (NYTS) in the US: 

• The significant rise in e-cig use has resulted in overall tobacco 

product use increases of 38% among high school students and 

29% among middle school students between 2017 and 2018, 

negating declines seen in the previous few years. 

 



Promoting e-cigs and HTP intensely, especially in smaller 

countries where tobacco control communities are weaker. 
 

 Novel designs and flavours which appealing to youth 

and  non-smokers 

 Portraying e-cig and HTP as a means of harm reduction 

• Tobacco industry research claims a 90-95% reduction in 

harms: cannot be trusted 

• Position as trendy and high-tech products to raise self-

image 

 Sponsorship of sports, charity, school education and 

scientific research.  

Role of tobacco industry 
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Promoting e-cigs and HTP intensely, especially in smaller 

countries where tobacco control communities are weaker. 
 

 Novel designs and flavours which appealing to youth 

and  non-smokers 

 Portraying e-cig and HTP as a means of harm reduction 

 Sponsorship of charity, sports, school education and 

scientific research.  

• Another type of advertisements 

• Violate the WHO Framework Convention on Tobacco 

Control 

 

Role of tobacco industry 
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5. Situation in Hong Kong 
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Prevalence of ever e-cig use 

45 School-based Survey on Smoking among Students 2016/17 

(2016/17: 75 primary schools – 16512 P4-6 students;  84 secondary schools – 27159 S1-6 students) 
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Rates of ever e-cig users increased by 55%, indicating  

that 8.5 P2-4 students started e-cig use each day 
(between School Year 2016/17 - 2017/18) 

[VALUE]% 
N=5111 

[VALUE]% 
N=8228 

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

2016/17 2017/18

% 

P = 0.002 
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 Hong Kong Council on Smoking and Health Interactive Education Theatre 

• 2016/17 (16 primary schools，2076 P2-4 students) 

• 2017/18 (26 primary schools，4599 P2-4 students) 



About 1/4 of ever e-cig using adolescents 

used nicotine-containing e-cigs (2016/17) 
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Adolescent favourable perceptions  

of e-cig (2014/15) 
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• About 1/2 adolescents perceived any advantages of e-cig over cig 
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School-based Survey on Smoking among Students 2014/15  

(92 secondary schools – 40202 S1-6 students) 

Leung LT, et al. Int J Environ Res Public Health 2018;15(1). 



More favourable perceptions were associated with 

higher intention to use e-cig in never e-cig users 

49 

School-based Survey on Smoking among Students 2014/15  

(92 secondary schools – 40202 S1-6 students) 

Leung LT, et al. Int J Environ Res Public Health 2018;15(1). 
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HTP users among adolescents and young adults (2018) 
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6. Global positions and 

actions 
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Evidence review of e-cig and HTP 2018  

• Vaping poses only a small fraction of the risks of 

smoking 

• Switching completely from smoking to vaping conveys 

substantial health benefits over continued smoking 

• Encourage and support complete cessation of 

tobacco use.  

• Regulatory levers on heated tobacco products should 

be applied to favour the least harmful options 

—  such as taxation and accessibility restrictions 

52 

Few support for e-cigs 

McNeill A, et al. Evidence review of ecigarettes and heated tobacco products 2018. A report 

commissioned by Public Health England. London: Public Health England.  



Source: https://publichealthmatters.blog.gov.uk/2018/02/20/clearing-up-some-myths-around-e-cigarettes/ 



Sources: https://publichealthmatters.blog.gov.uk/2018/02/20/clearing-up-some-myths-around-e-cigarettes/ 

Greenberg A, Jose RJ. BMJ. 2018, 19; 360. 



Sources: https://publichealthmatters.blog.gov.uk/2018/02/20/clearing-up-some-myths-around-e-cigarettes/ 

Greenberg A, Jose RJ. BMJ. 2018, 19; 360. 

Polosa R. The Lancet. 2015, 386(10000):1237-8. 



 Compensations for the epidemic 

   US FDA 

• Youth use of e-cigs has reached an epidemic proportion. 

• Cracking down on retail sales of e-cigs to minors. 

• Still promote the potential of e-cigs to help adult smokers 
quit combustible cigs, but can‘t come at the expense of 
kids.

We cannot allow a whole new generation to 
become addicted to nicotine. Sep 12, 2018 

 

 

https://edition.cnn.com/2018/09/12/health/fda-e-cigarette-juul-crackdown-bn/index.html
https://edition.cnn.com/2018/09/12/health/fda-e-cigarette-juul-crackdown-bn/index.html
https://edition.cnn.com/2018/09/12/health/fda-e-cigarette-juul-crackdown-bn/index.html
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Source: https://globaltobaccocontrol.org/e-cigarette/; WHO internal database  

©  WHO 2018. All rights reserved. 

Mapping of ENDS ban/regulation 
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Country Laws Regulating E-cigs 

Source: https://www.globaltobaccocontrol.org/e-cigarette/policy-domains 

Sale 

29 countries ban sale of all types of e-cigs 

45 countries regulate sale or require marketing authorization 

prior to sale 

7 countries prohibit sale of nicotine-containing e-cigs 

5 countries do not have regulations on sale beyond age of 

majority purchase rules 

Advertising, promotion and sponsorship 

67 countries prohibit or regulate e-cig marketing 
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Sources: Electronic Nicotine Delivery Systems Report (FCTCCOP/6/10), WHO Framework 

Convention on Tobacco Control, 21 July 2014 

Decision (FCTC/COP7/(9)), WHO Framework Convention on Tobacco Contro2l, 18 October 2014 

WHO Heated tobacco products (HTPs) information sheet 

• Prevent the initiation by non-smokers and youth with special 

attention to vulnerable groups. 
Ban the sale, distribution, advertising, promotion and sponsorship of 

ENDS at least among minors. 

• Minimize potential health risks to ENDS/ENNDS users and 

protect non-users from exposure to their emissions. 

• Prevention of unproven health claims being made about 

ENDS/ENNDS 

• Protect tobacco control activities from all commercial and other 

vested interests related to ENDS/ENNDS 

• Heated tobacco products should be subject to the policy and 

regulatory measures applied to all other tobacco products, in line 

with the WHO Framework Convention on Tobacco Control (WHO 

FCTC). 

WHO’s recommendations 



60 

Sources: Electronic Nicotine Delivery Systems Report (FCTCCOP/6/10), WHO Framework 

Convention on Tobacco Control, 21 July 2014 

Decision (FCTC/COP7/(9)), WHO Framework Convention on Tobacco Contro2l, 18 October 2014 

WHO Heated tobacco products (HTPs) information sheet 

• Prevent the initiation by non-smokers and youth with special 

attention to vulnerable groups. 
Ban the sale, distribution, advertising, promotion and sponsorship of 

ENDS at least among minors. 

• Minimize potential health risks to ENDS/ENNDS users and 

protect non-users from exposure to their emissions. 

• Prevention of unproven health claims being made about 

ENDS/ENNDS 

• Protect tobacco control activities from all commercial and other 

vested interests related to ENDS/ENNDS 

• Heated tobacco products should be subject to the policy and 

regulatory measures applied to all other tobacco products, in line 

with the WHO Framework Convention on Tobacco Control (WHO 

FCTC). 

WHO’s recommendations 
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• Are harmful and addictive 

• Undermine smokers‘ wish to quit 

• Undermine ex-smokers‘ wish to stay smoke-free 

• Are a temptation for non-smokers and minors 

• Impose a risk of re-normalisation of smoking 

• Impose a risk of dual use with conventional cigarettes  
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