
From: gabbard2 - Donna
To: HTHTestimony
Subject: FW: curtis_chun_testimony_sb757_sb802_sb18
Date: Friday, February 13, 2015 8:59:10 AM
Attachments: Dr.EwingLetterCurtis"sSensitivity.pdf

Smoking_History_Legislation.pdf
101122_Ewing_To_Ng_Curtis_Sensitivities_Work_Impact_Assess.pdf
Curtis Chun, sensitivities,Julian_Lipsher telephone discussion today, recourse approaches.pdf
080702 ask fukino for help.pdf
FukinoReplyAug2010.pdf
FukinoLetterSmokeRelief.pdf
090411Dr.EwingLetterCurtisSensitivity.pdf
081201 Dr. Ewing Letter Highly Sensitive Curtis Olfactory and Response.pdf
081007 Dr. Ewing Letters Binder.pdf
080819 doctor ewing patient hardship letter to chris porter.pdf
110312_DrEwing_Ltr_Doh_New_Admin_Relief_Request.pdf

Hi Chelsea,
I’m forwarding this testimony for a hearing today.  He called our office and cc:d me & said the e-mail
 to your address bounced.    Please let me know you got this, thank you!
 
Donna Lay, Legislative Assistant
Office of Senator Mike Gabbard
Hawai`i State Capitol
415 S. Beretania St., Rm 201
Honolulu, HI  96813
808-586-6830

Reduce, reuse, recycle
 

From: Curtis Chun [mailto:hewo@hawaii.rr.com] 
Sent: Thursday, February 12, 2015 11:57 AM
To: hth@capitol.hawaii.gov; gabbard2 - Donna
Subject: curtis_chun_testimony_sb757_sb802_sb18
 
dear recipients,
1. my name is curtis chun.
2. senator gabbard recommended i testify regarding subj sb(s).
3. pl find attached a glimpse (there are many more mayhem exhibits) of the historical and ongoing trauma
 inflicted from secondhand drug emissions intrusions(includes any kind of nicotine (synthetics), vapor
 toker emissions, cigar, etc.) delivered by air into my residence(s) [i fled many residences and still no
 relief].
4. the resultant trauma has severely degraded life (safety/health/expense/hardship) and caused many
 injuries (injurious falls) and longterm sufferings. i have grown frail and very weak, psychologically fearing
 predictive repetitive tortuosity(s). my enemies are my diseased addicted residential neighbors. their
 addictions rule, not my pleas for unadulterated breathing air.
5. i lost my professional career and bank account monies because of health degradation (both physical,
 mental). all i could do is run away, no shelter, no security, no home tranquility nurturing environment. i
 caught a mejido (my pet now, named "nicotine") and witnessed its suffering too in my home, breathing
 intoxicating delivered drug emission from neighbors. the mejido is more robust than me, but it too gets
 subdued from breathing the secondhand drug emissions from neighbors.
6. our united states constitution (including the federal clean air act 1976) is founded upon fair upholding
 commerce and economic freedom. yet because hawaii neglects protecting breathing air within the private
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11993399
Tax on tobacco products enacted (6% on retail price). Statute amended
periodically between 1939-1965 increasing the tax on tobacco products.


11996655
Tax on tobacco products amended to 40% of the wholesale price.


11997755
The Department of Health (DOH) developed a model policy for Hawai’i State
Government restricting smoking in selected locations of the DOH main
building, Kina‘u Hale.


11997766
Smoking in Public Places legislation introduced. Prohibited smoking and
required signage for designated areas (e.g., elevators, auditoriums, meeting
rooms, and community centers). Passed as Act 108


11997788
Department of Health initiates development of the state’s first governmen-
tal agency policy on smoking.  


Smoking questionnaire distributed to all Department of Health employees.


11997799
Department of Health policy on smoking implemented.


11998822
Governor issues memorandum to all department heads requesting them to
protect nonsmokers.


11998855
Smoking in the Workplace legislation introduced. Included both public and
private worksites. Did not pass.


11998866
Smoking in the Workplace legislation introduced. Amended to exclude pri-
vate worksites. Passes as Act 245.


Smoking in Public Places Legislation introduced. Expanded the number of
locations where smoking is prohibited. Passed as Act 234.


11998877
Sale of Tobacco Products to Minors legislation introduced. Legal age of pur-
chase/sale rose from 15 to 18 years. Passed as Act 293.


Smoking in Public Place Statute, Act 234. Effective 9/87


Smoking in the Workplace Statute, Act 245. Effective 9/87.


11998888
Sale of Tobacco Products to Minors, Act 293. Effective 1/88.


Act 169 passed, clarifying the definition of a ìbarî under Chapter 328K, HRS.


Act 289 passed, extending the control of the Smoking in the Workplace statute
to private agencies receiving state funds under Chapter 42, effective 9/88.


11998899
Several bills introduced to extend and clarify restrictions under Smoking in
Public Places statute. None passed.


Tobacco Prevention & Education Program
1250 Punchbowl Street, Room 217 • Honolulu, HI 96813


Phone (808) 586-4613 8/03 TPEP code: B210
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Hawai‘i State Department of Health


History of Smoking LegislationFACT SHEET


Tobacco Prevention & Education Program
1250 Punchbowl Street, Room 217 • Honolulu, HI 96813
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Hawai‘i State Department of Health







11999900
Legislature passes Act 164, which repeals licensing requirement under
Chapter 444, HRS. Sections 211-213, for the sale of tobacco products.


11999911
Cigarette Vending Machine legislation introduced.  Restricts placement of
vending machines to locations where minimum age for admission is 21, e.g.,
bars and cabarets. Passed as Act 253.


Board of Education drafts Tobacco-Free School System policy banning all
smoking in Department of Education classrooms, campuses, facilities, activi-
ties, and District Offices.


Increase in tobacco tax (from 40% to 50% of the wholesale price) intro-
duced. Did not pass.


11999922
GGoovveerrnnoorr’’ss  LLeeggiissllaattiivvee  PPaacckkaaggee  ssuuppppoorrttss  tthhrreeee  ttoobbaaccccoo  bbiillllss::


• Smoking in the Workplace legislation introduced. Amended definition
of “employer” to include private worksites. Did not pass.


• Dinner cruise legislation introduced. Required nonsmoking seating 
options for patrons in dining areas of all cruise ships operating with
in the states’ jurisdictional waters. Passes as Act 215. Effective 7/92.  


• Restaurant legislation introduced. Clarifies language in the existing 
statute to satisfy legislative intent. Did not pass.


“Smokers’ Rights” legislation added by the tobacco lobby as an amendment
to an HIV/fair employment practice bill. Passed by Legislature. Vetoed by
Governor.


Cigarette Vending Machine Statute, Act 253. Effective 7/92.


11999933
GGoovveerrnnoorr’’ss  LLeeggiissllaattiivvee  PPaacckkaaggee  ssuuppppoorrttss  tthhrreeee  ttoobbaaccccoo  bbiillllss::


• Cigarette excise tax increase to 3.0 cents per cigarette (60 cents per 
pack). Passed as Act 220. Effective 7/93. 


• Smoking in the Workplace legislation. Amended definition of “em-
ployer” to include private worksites. Did not pass.


• Restaurant legislation. Clarified language in the existing statute to 
satisfy legislative intent. Passed as Act 203. Effective 7/93.


Smoking in Childcare Facilities. Prohibits smoking in licensed childcare 
facilities during hours of operation. Passed as Act 68. Effective 7/93.


Tobacco-Free School System Policy. Prohibits smoking by any person on all
campuses, at school-sponsored activities, in school vehicles, and administra-
tive offices. Passed 4/93. Effective 9/93.


CCiittyy  aanndd  CCoouunnttyy  ooff  HHoonnoolluulluu  OOrrddiinnaanncceess


• Creates a total ban on smoking in all areas of city owned or controlled
buildings. Ordinance 94-24


• Increases prohibitions against smoking to include the common areas 
of multi-family dwellings and multi-tenant commercial buildings, 
and vehicles owned or leased by the city. Ordinance 93-68


• Provides taxicab owners and drivers the option to prohibit smoking in
their vehicles. Ordinance 93-88


• Prohibits smoking within all areas of the Honolulu Zoo, Hanauma Bay 
Nature Park and all city botanical gardens. Ordinance 93-92


11999944
Governor’s Legislative Package supports bill extending workplace protec-
tions to private businesses. Did not pass.


Tobacco lobby creates an omnibus bill, which added language to preempt
county ordinances. Passed by legislature. Vetoed by Governor.


CCiittyy  aanndd  CCoouunnttyy  ooff  HHoonnoolluulluu  OOrrddiinnaanncceess


• Prohibits distribution of sample tobacco products and promotional 
items on city streets, parks, sidewalks, and within 1,000 feet of schools.
Ordinance 94-82







11999955
Governor’s Legislative Package supports bill extending workplace protec-
tions to private businesses and prohibiting distribution of sample tobacco
products and promotional items in public places. Did not pass.


Resolution on sale to minors. Passed.


CCiittyy  aanndd  CCoouunnttyy  ooff  HHoonnoolluulluu  OOrrddiinnaanncceess


• Proposes bill to ban smoking in all restaurants. Passed by Council. 
Vetoed by Mayor.


11999966
GGoovveerrnnoorr’’ss  LLeeggiissllaattiivvee  PPaacckkaaggee  ssuuppppoorrttss::


• Cigarette excise tax increase to 5.0 cents per cigarette ($1.00 per 
pack). Did not pass.


• The sale of single cigarette or packs containing less than 20 cigarettes
prohibited. Passed as Act 53. Effective 4/96


• Mobile food vendors prohibited from selling tobacco products within 
1,000 feet of school grounds. Passed as Act 313. Effective 6/96.


Act 312 passed improving signage requirements. Effective 6/96.


Bills to increase fines and penalties for the sale of tobacco to minors and
licensing retail tobacco sales were introduced but did not pass.


Resolution urging youth athletic leagues to adopt policies discouraging
tobacco and alcohol use by coaches and spectators during practices and
games. Passed.


11999977
GGoovveerrnnoorr’’ss  LLeeggiissllaattiivvee  PPaacckkaaggee  ssuuppppoorrttss::


• Cigarette excise tax increase to 5.0 cents per cigarette ($1.00 per 
pack). A portion of new revenues set aside for tobacco prevention.


• $1.00 tax passed in two increments:
• $0.80 per pack, effective 9/10/97


• $1.00 per pack, effective 7/01/98
Set aside deleted.


• Creation of a licensure requirement for retail tobacco sales. 
Did not pass.


CCiittyy  aanndd  CCoouunnttyy  ooff  HHoonnoolluulluu  OOrrddiinnaanncceess


• Prohibits smoking in all enclosed workplaces, with the exception of 
restaurants, bars and nightclubs. Ordinance 97-20


MMaauuii  CCoouunnttyy  CCoouunncciill  OOrrddiinnaanncceess::


• Prohibits smoking in any building owned, leased, operated or main-
tained by the County, and enclosed common areas of multi-family 
dwellings and multi-tenant commercial buildings, and in businesses 
with public access.


• Prohibiting the distribution of sample tobacco promotional materials 
within a school zone (within 1,000 feet of a school), and the distribu-
tion of sample tobacco products on any public street, sidewalk or park.


11999988
GGoovveerrnnoorr’’ss  LLeeggiissllaattiivvee  PPaacckkaaggee  ssuuppppoorrttss::


• Increase in fines and penalties for illegal sale of tobacco products to 
minors, to a minimum of $500 for the first offense, and up to $2000 
for subsequent offenses. Passes as Act 161. Effective 7/01/98.


• Creation of a licensure  requirement for retail tobacco sales. 
Did not pass.


Industry-backed bill passes to implement a cigarette pack tax stamping
program with no provisions for enforcement and to delay the implementa-
tion of the second increment of the tax increase by six months. Governor
veto of the bill.


CCiittyy  aanndd  CCoouunnttyy  ooff  HHoonnoolluulluu  OOrrddiinnaanncceess  


• Prohibits placement of tobacco ads that are visible outside from pub-
lic property within 1,000 feet of schools. Ordinance 98-10







11999999
The Hawaii Tobacco Settlement Trust Fund, rainy day fund, and Hawaii
Tobacco Prevention and Control Trust Fund was created. Act 304 specified
how tobacco settlement moneys are to be transferred and used in Hawaii. 
Passed SB1034 into Act 304


Provision for excise tax on cigarettes to be imposed and collected through
the use of stamps purchased by licensees, and affixed to cigarette pack-
ages. Includes provisions for civil and criminal penalties, and for forfei-
tures of cigarettes, to be enforced by the police departments, liquor com-
missions, the attorney general, and prosecuting attorneys. Requires the
Director of Taxation to submit findings and recommendations to the leg-
islature for the 2005 Session on effectiveness of Act. 
Governor veto of SB 788 


A technical defect in the cigarette and tobacco tax law was corrected to
restore the tax exemption for sales of cigarettes and tobacco products to
the United States or any instrumentality thereof (i.e., sales to the mili-
tary). Passed HB1207 to Act 10 


Tobacco manufacturers, who are not part of the Master Settlement
Agreement are required to establish a reserve fund to guarantee a source
of compensation to the State. Passed HB1008 into Act 188


The distribution of sample tobacco products is prohibited on or in any
public street, sidewalk, or park, or within 1000 feet of any school attend-
ed by minors. Also prohibits the distribution of tobacco promotional
materials within 1,000 feet of any school attended by minors. 
Passed HB 294 into Act 272 


CCiittyy  aanndd  CCoouunnttyy  ooff  HHoonnoolluulluu  OOrrddiinnaanncceess


• Smoking prohibited at the Waikiki Shell, except in areas specifically 
designed for smoking. Ordinance 99-64


• The sale of fake IDís regulated to prevent underage youth from 
using ID’s to purchase alcohol and tobacco products. These fake ID’s 


must state “souvenir only” and ìthis birthdate has not been verified.
Ordinance 99-66


22000000
The excise tax on cigarettes is to be imposed and collected through the
use of stamps purchased by licensees and affixed to cigarette packages. 


Included provisions for civil and criminal penalties, and for forfeitures of
cigarettes, to be enforced by the police departments, liquor commissions,
the attorney general, and prosecuting attorneys. Required the Director of
Taxation to submit findings and recommendations to the legislature for
the 2006 Session on effectiveness of Act. Passed SB2486 into Act 249


The sale and distribution of cigarettes designated for export and sale
outside the United States and the altering of cigarette packages are pro-
hibited. Established civil and criminal penalties, confiscation provisions,
and forfeiture provisions. Passed SB3179 into Act 201


A reporting requirement is established to enforce a state law that
requires tobacco product manufacturers who sell tobacco products in the
State to deposit certain amounts into escrow based on the number of cig-
arettes sold. Passed HB2423 into Act 170


CCiittyy  aanndd  CCoouunnttyy  ooff  HHoonnoolluulluu  OOrrddiinnaanncceess


• Prohibits selling, giving away or furnishing bidi cigarettes to anyone.
Ordinance 00-23


• Prohibits selling, giving away or furnishing herbal cigarettes to minors.
Ordinance 00-60


22000011
Designates as illegal any package of cigarettes that bears a brand name
that is a registered trademark of a participating manufacturer and the
package was imported by anyone other than the participating manufac-
turer. Establishes a criminal offense for any person to affix any cigarette
stamp to the package of any cigarettes that are illegal or altered. 
Passed HB 518 into Act 32 







Establishment of the cigarette tax stamp enforcement special fund, tobacco
enforcement special fund, and cigarette tax stamp administrative special
fund. The resale of cigarettes purchased at sales outlets operated under the
regulations of the Armed Services of the United States is prohibited.
Created a presumption that all cigarettes are subject to the cigarette tax.
Seeks appropriations from state general revenues to pay for the initial
monitoring, administration, and enforcement of the cigarette tax stamp.
Passed SB 992 into Act 270


22000022
Makes the cigarette stamp tax permanent. Amends inspection, forfeiture,
and enforcement provisions. Passed HB 2429 into Act 94


Increases the cigarette tax from 5 cents for each cigarette to 6 cents after
September 30, 2002, 6.5 cents after June 30, 2003, and 7 cents after June
30, 2004. Passed HB 2741into Act 246


CCiittyy  aanndd  CCoouunnttyy  ooff  HHoonnoolluulluu  OOrrddiinnaanncceess


• Smoking is prohibited in any restaurant and any bar within an 
enclosed or partially enclosed food court. Smoking is prohibited in 
any separate in any separate bar area of a restaurant. Passed Bill 99 
into Ordinance 02-06


KKaauuaa‘‘ii  CCoouunnttyy  OOrrddiinnaanncceess


• Smoking is prohibited in any restaurant. Establishments excluded 
from this ordinance are: Nightclubs, Stand-alone bars, “Part-time 
Restaurant/Bar” only during the posted, specific time the establish-
ment operates as a bar. Passed Bill 2048 into Ordinance 795


MMaauuii  CCoouunnttyy  OOrrddiinnaanncceess


• Smoking is prohibited in any restaurant. Establishments excluded 
from this ordinance are: Nightclubs and Stand-alone bars. Passed Bill 
45 into Ordinance 3078


22000033
Refines the enforcement responsibilities of the Department of the Attorney
General regarding enforcement of the tobacco Master Settlement
Agreement, cigarette tax stamping requirements, the “gray market”
enforcement requirements, and tobacco reporting requirements.
Passed SB 1267 into Act 77


Synchronizes timing of receipt of settlement moneys from the Tobacco
Master Settlement and the Tobacco Master Settlement Agreement to match
the timing of revenues and expenses utilized. Expands the authorized uses
of the funds contained in the Tobacco Enforcement Special Fund to include
the enforcement of tax stamp requirements. 


Transfers the moneys held in the Cigarette Tax Stamp Enforcement Special
Fund into the Tobacco Enforcement Special Fund. Passed SB 1279 into Act 177


HHaawwaaii‘‘ii  CCoouunnttyy  OOrrddiinnaanncceess


• Smoking is prohibited in any restaurant. Beginning in September 1, 
2004 smoking shall be permitted in a separate bar area of a restau-
rant when the business operating the restaurant refrains from desig-
nating the area as nonsmoking. Also smoking shall be permitted in 
the separate bar area only if the following provisions are met: there 
is a physical separation of the separate bar area and restaurant, there
is are separate ventilation systems of the two areas, and the bar 
entrance is totally separate from the restaurant entrance. Bars are 
excluded from this ordinance. 
Passed Bill 260 into Ordinance 03122








November 19, 2010


Earle W.M. Ng, Chief
Department of Environmental Services
City & County of Honolulu
1000 Uluohia Street, Suite 303
Kapolei, HI 96707


Re: Mr1 Curtis Chun


Dear Mr. Ng:


Thank you very much for your letter dated November 17, 2010.


As you are aware, we have been following Mr. Chun for some period of time. It
may be that because of his exquisite increasing sensitivity to smoke, fumes, etc.,
that he may be unable to accomplish alt the work that he is required to do because
of his job. We believe he is an excellent person and highly intelligent and should
be able to perform. He is not improved and he continues to be very sensitive. He
is functional and is not in any danger of getting worse, but h€ is not getting better
because of his sensitivities to tobacco smoke and other iumes, his condition
remains the same. I will leave it up to you to decide what to do with him. I am
not certain whether he can continue to work or not, but I would hope so because
he is a good worker and we think he does a good job at work.


Sincerely yours,


George M. Ewing, M.D.


GM E/kh
CC: Mr. Curtis Chun








From: Chun, Curtis


To: "Julian.Lipsher@doh.hawaii.gov"; "Curtis P. Chun"; 


CC:


Subject: Curtis Chun, sensitivities,Julian_Lipsher telephone discussion 
today, recourse approaches


Date: Wednesday, November 03, 2010 3:39:57 PM


Attachments: 101028SharonHarLtrDtd101020.pdf 
101028DrEwingLtrToyotaSensitivitiesDtd101019ReSnd101023.
pdf 


Hi Julian, 
 
1.  This is my work email.  My home email is hewo@hawaii.rr.com 
 
2.  As discussed I will attempt to request legislative action to introduce what I think is 
essential/necessary emergency protection (livibility for the impaired) for sensitivities by 
control of fugitive emission outside of property ownership perimeter.  It would apply only 
in the case where proximate sensitivities are impacted by the offending perimeter release.  
I can't give concentration numbers for concern but speculate they will be fractional 
billionths or whole number trillionths.  I have to pay for this analysis (laboratory analysis 
fees) but it will show taper (i.e., strongest toward Raymond's giant house upwind of me). 
 
3.  I will submit discussed attachments residing inside my home computer to your email 
address as they are not present here in my office computer. These are cell phone camera 
pictures but suffice in readability.  I am hoping your receipt of my attachments will spirit 
information favorable for relief help from Raymond's daily torture. 
 
Regards, 
Curtis 
cell 597-4309 
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HOUSE OF REPRESENTATIVES
STATE OF HAWAII
STATE CAPITOL



HONOLULU, HAWAII 96813



October 20, 2010



Mr. Curtis Chun
91-1070A Keokolo St.
Kapolei, HI 96707



Dear Mr. Chun:



Thank you for contacting my office regarding the infiltration of second-hand smoke into your residence. I
am sorry that you have had to cope with this situation. While I am unable to offer you a formal legal
opinion, I have had staff research your situation further, and wanted to share with you some of their
findings. Some ofthe options may not be entirely applicable to your current situation (for instance, some
may only be applicable to renters or multi-unit dwellings), but I hope the information will still be helpful.



. File suit. Nationwide, several successful court actions have included lawsuits alleging that
secondhand smoke transmission breached the implied warranty ofhabitability and/or the covenant of
quiet enjoyment, which are typically the responsibility ofa landlord to a tenant during the life of the
lease. The warranty ofhabitability guarantees that a dwelling will be fit for human occupation, and the
covenant ofquiet enjoyment protects a tenant from serious intrusions that impair the character or
value ofthe leased premises. The plaintiff in a secondhand smoke case would argue that the presence
of secondhand smoke renders his or her residence unfit for habitation and/or devalues the property,
which constitutes a breach ofthe lease. The more secondhand smoke exposure affects the plaintiff, the
stronger the argument that secondhand smoke is a breach ofthe warranty ofhabitability. The more
smoke that enters the dwelling, the more likely it is to breach the covenant ofquiet enjoyment.
Plaintiffs have also attempted to argue secondhand smoke cases under theories of nuisance,
negligence, harassment, trespass, constructive eviction, intentional infliction of emotional distress, and
battery, but have seldom been successful.



. Make a complaint to the Director of Health to initiate an enforcement action under Hawaii’s
anti-smoking statute, Chapters 328J and 328K, HRS. Section 328J-3(l 3), HRS, prohibits smoking
“in all enclosed or partially enclosed areas open to the public, including ... [l]obbies, hallways, and
other common areas in apartment buildings, condominiums, retirement facilities, nursing homes,
multifamily dwellings, and other multiple-unit residential facilities.” Although this statute does not
cover smoking in private dwellings, section 328J-6, HRS, establishes the “presumptively reasonable”
distance between where a smoker may smoke and “entrances, exits, windows that open, and
ventilation intakes that serve an enclosed or partially enclosed area.” Ifthe smoking complained of is
occurring in an area “open to the public,” section 328J-6, HRS, could be read to find one tenant’s
secondhand smoke “unreasonable” if it occurs too close to another tenant’s entrances, exits, windows
that open, or ventilation intakes.
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Report a violation ofllonolulu’s housing code under a catch-all clause in section 21-2.1(3),
Revised Ordinances of Honolulu. Every state has local authorities empowered to protect public
health. Such public health authorities are typically responsible for enforcing a sanitary code, housing
code, a landlord/tenant regulation or a municipal code. These regulations usually list different kinds of
per se violations and then conclude with a broad “catch all” clause that permits the local authority to
remedy unlisted health problems. While probably not aper se violation, the infiltration of secondhand
smoke arguably could be actionable under a catch-all clause, particularly in light ofcurrent health data
on secondhand smoke. Robert L. Kline, a nationwide expert on legal issues relating to secondhand
smoke, has discussed the applicability ofa similar catch-all phrase to secondhand smoke issues,
recommending a process whereby a tenant goes through an administrative board to address the issue.
Several states, including Colorado, Connecticut, Delaware, and Massachusetts, have catch-all clauses
ofthis sort. Although not explicitly addressing secondhand smoke, the Honolulu City & County
housing code allows a “health officer” to declare something a public nuisance if it is “dangerous to
human life or is detrimental to health.” The Honolulu housing code makes the owner ofa building
liable for violations ofthe ordinance and permits criminal prosecution ofowners for violations, along
with an administrative process to remedy violations, supervised by the Building Board ofAppeals. To
report a violation ofthe Honolulu housing code, a tenant may contact Honolulu’s Complaint Office:
by telephone at (808) 768-438 1 ; by mail to the Director of Customer Services at Mission Memorial
Building, 550 South King Street, Honolulu, Hawaii, 96813; by email at complaintshonolulu.gov; or
online. A tenant may also contact Honolulu’s Housing Code Section at (808) 768-8159.



Federal Fair Housing Act Complaint. Title VIII ofthe Civil Rights Act of 1968 (the federal Fair
Housing Act, or Fl-IA) prohibits housing discrimination based on race, color, religion, sex, family
status, national origin, or disability. Specifically, Title VIII was amended in 1988 by the Fair Housing
Amendments Act, which, among other things, expanded the coverage ofthe Fair Housing Act to
prohibit discrimination against people with disabilities, including those with severe breathing
problems, which are exacerbated by secondhand smoke. According to the U.S. Department of
Housing and Urban Development (HUD), secondhand smoke-related illnesses and disorders have
been included in the list ofprotected physical disabilities under the FHA. Ifa person’s allergic reaction
to a common substance, including secondhand smoke, is severe enough to cause them to limit one or
more major daily activities, such as breathing, mobility, etc., then, generally, it could be considered a
handicap under the FHA. According to the HUD Legal Memorandum, ifa tenant is disabled and the
tenant’s condition is caused or exacerbated by secondhand smoke, the owner/landlord may not refuse
to let the tenant make reasonable modifications to the dwelling or common use areas, at the tenant’s
expense. The owner/landlord also may not refuse to make reasonable accommodations in rules,
policies, practices, or services (as long as those accommodations do not cause undue hardship to the
owner/landlord). Individuals who believe they have been subjected to housing discrimination relating
to a disability caused or exacerbated by secondhand smoke may pursue filing a complaint with HUD’s
Office of Fair Housing and Equal Opportunity by calling HUD toll-free at 1 -800-669-9777 for more
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information. You may also call the Legal Aid Society of Hawaii at (808) 536-4302 for more
information on the Fair Housing Act and an individual’s rights here in Hawaii.



. Ask the homeowners’association to go “smoke-free.” The Coalition for a Tobacco-Free Hawaii is
encouraging landlords and HOAs to declare their buildings smoke-free. The Coalition received an
informal opinion in 2007 from the State Attorney General, Mark Bennett, saying that nothing in state
or federal law prohibits privately owned condominiums or apartment complexes from renting to
nonsmokers exclusively or adopting a smoke-free policy for the property, including individual units
and lanais.



. In regards to state legislation to prohibit residential transmission oftobacco smoke, previous attempts
have been unsuccessful. In 2008, a Senate bill (S.B. 2408) to ban smoking entirely in state public
housing projects met with much opposition in the legislature and from the public; it died in the House
after being gutted by Senate amendments. A bill affecting enjoyment of smoking on private premises
may meet with similar resistance.



Finally, you may want to consult the following resources for more information:



. Coalition for a Smoke-Free Hawaii: http://www.tobaccofreehawaii.org/



. Hawaii Smoke-Free Homes: http://www.hawaiismokefreehomes.org/



. My Smoke-Free Housing: http://www.mysmokefreehousing.org/



Again, though all this information may not be directly applicable to your particular situation and should not
be considered formal legal advice, I hope this information on secondhand smoke in private dwellings is
useful to you. Please don’t hesitate to contact my office should you have any further questions or
comments, on this or any other issue.



haron E. Har
ate Representative



40th House District
Kapolei, Makakilo, Royal Kunia, Kalaeloa



SEH:mn



Representative Sharon E. Har
State Capitol, Room 438 • Honolulu, Hawaii 96813



Phone: (808) 586-8500 • Fax: (808) 586-8504 • E-mail: repharcapitol.hawaii.gov
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George M. Ewing, M.D.
Asthma-Allergy-Immunology



(By Appointment)
Office (808) 521 -271 2 1 329 Lusitana Street



(808) 521-9412 Suite 603
Home (808) 737-4746 Honolulu, Hawaii 96813
Fax (808) 537-5823



October 19, 2010



Dear Ms. Lesley Toyota:



1. Curtis has chemical and combustion product sensitivities.
2. Exposure causes Curtis distressful reactions which are indicative of toxin



rejection (pulse ramping, perspiring, intestinal discharge, breathing increase,
etc.)



3. Curtis’s sensitivities have been observed and increased. It does not appear
to recover.



4. He should stay clear to prevent sensitivities from further increasing.
5. Please accommodate Curtis’s sensitivities. Curtis had requested odd-shifting



work hours between 6:00 A.M. and 2:45 P.M. to escape residential tobacco
combustion fumes. Curtis has expressed his concerns on the hardships
encountered coping with episodes of exposure. In particular, he is subdued
by exposure, both by paralysis and cognitive incapacitation.



Sincerely,



George M. Ewing, M.D.
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GEORGE M. EWING, M.D.
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George M. Ewing, M.D.
Asthma—Allergy—Immunology



(By Appointment)
Office (808) 521-2712 1329 Lusitana Street



(808) 521 -941 2 Suite 603
Home (808) 737-4746 Honolulu, Hawaii 96813
Fax (808) 537-5823



October 23, 2010



Mr. Leslie Toyota
FAX #: 7683289



Re: Curtis Chun



Dear Mr. Toyota:



I am sending you a copy of the fax dated October 19, 2010
which still stands and is a problem with Curtis. Please try to
help him in any way you can.



Thank you very much.



Sincerely yours,



/V j



George M. Ewing, M.D.



G M E/kh
Attachment: Copy of fax dated October 19, 2010.
CC: Mr. Curtis Chun
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etc.)
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to recover.
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work hours between 6:00 A.M. and 2:45 P.M. to escape residential tobacco
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by exposure, both by paralysis and cognitive incapacitation.



Sincerely,



George M. Ewing, M.D.
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George M. Ewing, M.D.
Asthma—Allergy—Immunology



(By Appointment)
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October 23, 2010



Mr. Leslie Toyota
FAX #: 7683289



Re: Curtis Chun



Dear Mr. Toyota:



I am sending you a copy of the fax dated October 19, 2010
which still stands and is a problem with Curtis. Please try to
help him in any way you can.
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Sincerely yours,



/V j



George M. Ewing, M.D.



G M E/kh
Attachment: Copy of fax dated October 19, 2010.
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080702 
airborne foulant 


Dear Chiyome Fukino, 
 
1. Please help me. Your applicable support divisions have turned me away because 


impact is isolated to me alone. The situation is unhealthy. 
2. I have a townhome neighbor who “intentionally” is dispensing adverse airborne 


fouling into my immediately adjacent apartment.  He wants me to “move out”. 
3. He has ability to “turn on” and “turn off” transmittance which indicates calculated 


intent. He refuses community inspection of his apartment boundary. 
4. The physics of transmittal is airflow from high pressure to low pressure, contingent 


with a passage corridor. This corridor is believed to be “controlled”, such as, for 
example, by maneuvering a breach in the boundary between apartments. The 
supporting evidence to this is transmittance is not consistent. There are times when 
cigarette smoke is pouring out of his window, yet, transmittance is nil. And there are 
times when it coincides with same. Chemical masking agent and human/animal 
excrement is also dispensed. The chemical masking agent is very powerful and 
incapacitates scent ability for many hours during detox in clear air. The agent induces 
motor instability, cognition loss, rear of head headache, increased heart beat, flushed 
face, bowel urges, respiratory irritation, and sensation of air starvation (suffocate).  
During detox, the powerful chemical odor is smelled (transpiration out of the body) 
progressively stronger as scent ability is restored. The headache lasts several hours, 
commensurate with exposure degree.  The danger is not knowing extent of exposure 
because scenting ability is incapacitated. 


5. On 080630 eve, his cigarette smoke was exhausting from my kitchen wall’s electrical 
outlet. The wall is the boundary between apartments, but it is a double wall 
constructed of drywall panels and wooden studs. His apartment is upwind with 
respect to island trades. But on 080630 eve, trades were absent and instead kona 
weather prevailed. This disturbingly suggests smoke was being pressurized to propel 
it against the natural prevailing wind pressure, and, it had to congest in-between the 
confines of the double wall airspace. A transmittal corridor could also exist in the 
false ceiling, by design standards is only vented to outside air. 


6. All governmental agencies have incessantly avoided the situation justifying non-
involvement as non-jurisdictional. This includes police, military, US attorney, hazmat 
and DOH. 


7. But the principle of clean air is not preserved as dictated in our US/Hawaii 
constitution. The similarity between preserving/protecting the Mississippi waters 
because of downstream users is exacting with breathing the air corridor. 


8. Could you please help me? All I can do right now is run away from the fouled air to 
protect myself. This is not what our constitution upholds. 


 
Thanks, 
Curtis P Chun 
91-1072 Makaaloa St, 17A 
Ewa Beach, HI 96706 
(808) 681-3154 
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George S. Ewing, M~D.
Asthma-Allergy—Immunology


(By Appointment)
Office (808) 521-2712 1329 Lusltana Street


(808) 521-9412 SuIte 603
Home (808) 7374746 Honolulu, HawaII 96813
Fax (808) 537~~5823


AprIl 10, 2009


Mr. CurtIs Chun
91-1072 Makaaloa Street
Ewa Beach, HI 96706


DearCurtls: .


Thank you very much for all the InformatIon you faxed to us. I
reviewed It all. It Is very obvIous to me that you are beIng
continually challenged by chemIcal odors that come from In and
aroUnd where you lIve. This Is unfortunate and I belIeve that
there Is nothIng that can be done except to hope that you can
get away from that completely In the future. Your symptoms are
typIcal of chemical exposures.


Please arrange to come In to see me and we wIll dIscuss this
further at your convenIence.


Sincerely yours,


George M. EwIng, M.D.


GME/kh







George M. Ewing, M.D.
Asthma—Allergy—ImmUnOlOgY .


1329 LuSfl SPS
SuIte 603


Honolulu, HawaIi 96813


Mr. Curtis Chun
91-1072 Makaaloa Street
Ewa Beach, HI 96706
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George S. Ewing, M.D.
Asthma-.AIIrgy-Immunology


(By AppSntment)
Office (808) 521-2712 1329 Lusltana Street


(808) 521-9412 Suite 603
Home (808) 737-4746 Honolulu, Hawaii96813
Fax (808)537-5823


November 28, 2008


Mark Bernstein, M.D.•
599 Fanlngton Highway, Suite 100
Kapolel, HI 96707


Re: Curtis Chun


Dear Dr. Bernstein:


Curtis was seen today, November 28, 2008. His vital signs were as follows:
Temperature:98.1 Weight: 136 lbs. Blood Pressure: 116/68
Oxygen Sat: 97% Pulse: 83 RespiratIon: 16


Physical examination failed to reveal any abnormalities. Ear, nose, throat, heart,
and lungswere all within normal limits.


Patient still has sensitivities and is extremely sensitive to whatever emanates from
the apartment he lived in. This has been studied at length. I am not certain what
is. causing the problem, but certainly it is real and the solution would be, of course,
for him to move out of the apartment. Medication and treatment I think is
indicated. I am not certain that he has major problems.


Thank you very much for your attention to him. He needs to be encouraged. I
told him that I do not think what he had is fatal. It may improve with time. His
physical activity should continue and we will be happy to see him once a month for
a foilS up.


Sincerely yours,


George M. Ewing, M.D.


GME/kh
CC: Mr Curtis ChUn
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Tests Results Reference Values


igE (ImmunoglobulinE) IU/rnL


CBC WI Diff
WhiteBlood Count
RedBlood Cell Count
Hemoglobin
Hernatocrit
MCV
MCH
MCHC
Neutrophil
Band
Lymphocyte
Monocyte
Eosinophil
Basophil
Platelet Count
RBC Morphology
Abs Neutrophils
RDW


5.1
4 . 60
14 .4
43 .1
93 . 5
31.2
33.4
59
NORM
28
6
6
1
194
NORM
3 . 03
13 . 5


xlO (9)/L
xlO (12)/L
gm/dL


gm/dL


xlO (9)/L


xlO(9)/L


3.8-10.8
4 . 00-6.20
14.0-18.0
42.0-54.0
82.0-101.0
26. 0-34 . 0
32. 0-36. 0
40-80
0-6
12-44
0-12
0-7
0-2
140-440


1. 80-7, 70
<14 . 5


Eos~nophiICount, Total 290 /cu mm NEWRANGE: 23-350


*** FINAL REPORT ***


Immunohematologyand coagulationtesting areregularlyperformedat 1301 PunchhowlStreet. All othertesting


— ‘f ‘:::: ,: ,


CHUN, CURTIS
DR. : EWING,GEORGE


PAT.TELl~: 6813154


34 <165.3


Ls performedat 650Iwilei Roadunlessotherwiseindicatedor annotatedafter thetest nameartdfootnoted.







George M. Ewing, M.D.
Asthma-Allergy-Immunology


(By Appointment)
Office (808) 521-2712 1329 Lusitana Street


(808)521-9412 Suite 603
Home (808) 7374746 Honolulu, Hawaii 96813
Fax (808) 537-5823


August 15, 2008


ChrIstIan P. Porter, Esq.
Brooks, Tom, Porter & Qultlqult, LLP
841 BIshop Street, Suite 2125
Honolulu, HI 96813


Re: CurtIs Chun


Dear Mr. Porter:


CurtIs Chun Is a patIent of ours who has sIgnIficant health problems rSSIng
to extra ordInary loud and InapproprIate noIse, obnoxious odors and
harassments In the place where he Is lIvIng. We think that thIs Is a major
factor In Mr. Chun’s mental and physIcal health and should be addressed.
We hope you will be able to InvestIgate this end help Mr. Chun.


Thank you very much.


Sincerely yours,


,~5ti’fl- tPnrMa.~ ~


George M. Ewing, M.D.


GME/kh
Enclosure: Copy of letter to Mark Berstein, M.D. dated July 10, 2008.
CC: Mr. Curtis Chun
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George M~Ewing, M.D.
Asthma—Allergy--Immunology


(By Appointment)
Office (808) 521-2712 1329 LusitanaStreet


(808) 521-941 2 Suite603
Home (808) 737-4746 Honolulu, Hawaii96813
Fax (808) 537-5823


August 28, 2008


ChristianP. Porter, Esq.
Brooks, Tom, Porter & Quitiquit, LLP
841 BishopStreet,Suite2125
Honolulu, HI 96813


Re: Curtis Chun


DearMr. Porter:


I had a conversationwith your Secretary,Meredith,on August28, 2008. Curtis
Chun wasfirst seenby me on July 10,2008 referred by Dr. Mark Bernstein,a
psychIatrist At this time, Dr Bernsteinfelt that probablyMr Chun hada reaction
to chemicalsin his homeenvironment. When examined,on July 10, 2008,his
physicalexaminationwascompletelynegative ornormal exceptfor a smallpatch
of eczema over theleft shoulderwhich suggesteda minimal form of dermatitis.
Blood testsweredoneto determineif allergywasplaying any majorrole in this
and all of his testswere negative ornormal A copy of thetestresultsis enclosed,
which showshe hasa normalIgE antibody, normaleosinophilcount and anormal
blood count.


On office examinationand physicalevaluation,therewas a tiny patchof skin
problemon his back. He showednothing unusual. This suggeststhat he is a
supersensitiveperson and exposure to smoke andchemicalsseemto irritate him
and botherhim. He is undertreatmentby Dr. Bernsteinwhich I think is good. We
put him on someextravitamin C andalkalinizing solutionto seeif thatwould help.
He is to return toseeus. This was mt July 2008 and he hasnot returnedfor a
follow up I am not certain whatis going with him and whether or notwe can
prove that the chemicalshe hasbeenexposedto, whateverthey are,areaffecting
him is difficult. Dr. Bernsteinshould be consultedregardingthis patientsincehe
may havesomewordsof wisdomto give you.


Thankyou very much for the inquiry. We will be happyto talk with you or anyone
elseatany time.


Sincerelyyours,


GeorgeM Ewing, M b ~“~~—‘ GME/kh


JEZ~o~D







George M. Ewing, M.D.
Asthma-Allergy--Immunology


(By Appointment)
Office (808) 521-2712 1329 Lusftana Street


(808) 521-9412 Sufte 603
Home (808) 731-4746 Honolulu, HawaII96813
Fax (808) 537-5823


August 29, 2008


ChrIstIan P. Porter, Esq.
841 BIshop Street, Suite 2125
Honolulu, HI 96813


Re: CurtIs Chun


Dear Mr. Porter:


You will have receIved a letter from me regardlng the above
named patIent dIctated yesterday. He was seen again today and
has a serious problem. In the apartment he is living in is now
being inundated with moisture and water leaking into the floor
from the surrounding wails creating a significant and serious
mold problem which is going to aggravate his sensitivity which
already is a problem. The patient is going to get sicker if he has
to stay in this environment. I am not certain what can be done,
perhaps you can give him some help. Clinically, he is o.k. when
he is away frdm the apartment, but when he is there, he is ill
and very senSitive. This is going to get worse and I am afraid
that if they cannot control this moisture, he is going to be living
in a pretty nloidy and toxic environment.


Thank you very much for your help.


Sincerely yours,


14!4


George M. Ewing, M.D.


GME/kh
CC: Mr. Curtis Chun
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George M. Ewing, M.D.
Asthma-Allergy-Immunology


(By Appointment)
Office (808) 521-2712 1329 LusftanaStreet


(808)521-9412 SuIte 603
Home (808) 737-4746 Honolulu, HawaII 96813
Fax (808) 537-5823


October 2, 2008


Mark Bernstein, M.D.
599 Fanlngton Hlghway, SuIte 100
Kapolel, HI 96707


Re: CurtIs Chun


Dear Dr. BernsteIn:


We saw CurtIs today, October 2, 2008. RevIewIng hls problem and lookIng at all
the dIfficultIes he has, I reached the following conclusion: I think that there Is no
questIon that he Is unusually themlcally sensItIve. I thInk that this Is somethIng
that he has and he has notIced that odors and thIngs other than beIng In hIs house
bother hIm some, but when he Is ln the house, he Is slck. He has had people
come and confirm that there Is somethIng goIng on In the house whIch may be an
odor of some type whIch we cannot determIne. I told hIm that It has to be your
opInIon as to whether the accusatIons of hIm beIng delusIonal are true or not. I do
not thlnk that he 15. I thInk he Is super sensItIve and It Is lIkely that nothIng much
Is goIng to happen untIl he finds a safe place where he can lIve other than the
present envIronment. There are no words of wIsdom for hIm except that If he Is
bothered by any chemIcal or odors, and If It bothers hIm, he should avoId It or stay
away from It, or be as lIttle exposed as possIble. Other than that, there Is no
magIcal treatment that I have that would help hIm. I do thInk that he fIts Into a
category of ‘multIple chemIcal sensItIvIty” of a rather acute type and I thInk thIs Is
goIng to contInue for a perIod of tIme.


Thank you very muth for all your help. I am sorry I cannot be of more help, but
certaInly on physIcal examInation, CurtIs Is Intact and fine. We saw him today,
October 2, 2008. His vItal sIgns are as follows: Temperature: 98.2
Weight: 135 lbs. Blood Pressure: 98/66 Oxygen Sat: 97% Pulse: Normal
RespIration: Normal. He showed no evIdence of any obvious active Infection or
any condition that we could further dIagnose.


SIncerely yours,


4ntcC,sr4~
George M. EwIng, M.D. GME/kh
CC: Mr. Curtis Chun
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George M. Ewing, M.D.
Asthma—Allergy--Immunology


1 329 LusitanaStreet
Suite603


Honolulu,Hawaii 96813
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		081006 Dr. Ewing's Letter to Dr. Bernstein of Curtis's Unfit Apt Impact, and C&C COR receipt of Curtis TORT claim.pdf










George M. Ewing, M.D.
Asthma-Allergy-Immunology


(By Appointment)
Office (808) 521-2712 1329 Lusitana Street


(808)521-9412 Suite 603
Home (808) 7374746 Honolulu, Hawaii 96813
Fax (808) 537-5823


August 15, 2008


ChrIstIan P. Porter, Esq.
Brooks, Tom, Porter & Qultlqult, LLP
841 BIshop Street, Suite 2125
Honolulu, HI 96813


Re: CurtIs Chun


Dear Mr. Porter:


CurtIs Chun Is a patIent of ours who has sIgnIficant health problems rSSIng
to extra ordInary loud and InapproprIate noIse, obnoxious odors and
harassments In the place where he Is lIvIng. We think that thIs Is a major
factor In Mr. Chun’s mental and physIcal health and should be addressed.
We hope you will be able to InvestIgate this end help Mr. Chun.


Thank you very much.


Sincerely yours,


,~5ti’fl- tPnrMa.~ ~


George M. Ewing, M.D.


GME/kh
Enclosure: Copy of letter to Mark Berstein, M.D. dated July 10, 2008.
CC: Mr. Curtis Chun
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 turf, my health and safety (to produce and participate in american society) has been undermined,
 resulting in denial of my right to breathe unadulterated air (promoting life). recall a human must breathe
 whether on public or private turf. we must go to our homes after employment hours.
7. the fact that the public turf is protected shows gov't's understanding necessity for protecting health and
 safety, because of gov't liabilities (money rolls in to gov't from productive healthy participating workers,
 called taxation).
8. but in private turf, this understanding is mysteriously ignored in favor of constitutional privacy civil
 rights, likely owed to the clout of very lucrative powerful influential addiction enterprises ($).
9. my privacy is marred by releasing my enclosed attached evidentiary to you.
10. but this shows i am in desparation harm's way and privacy is relinquished (manini).
11. presently the gov't is falsely interpreting my pleas for relief (protect my breathing air) by disposing me
 as a "basket case", psychiatrically. but the indoor air analysis reports depict completely otherwise. this is
 so scary, that gov't can thwart relief merely by disposition medically insane. the ussr gov't notoriously
 disappeared challengers (rebels?) similarly.
 
respectfully submitted,
 
curtis paul chun
1509 molina st
honolulu, hawaii 96818
(808) 422-2115
(808) 597-4309
hewo@hawaii.rr.com

mailto:hewo@hawaii.rr.com


Chair Green, Vice-Chair Wakai, and members of the committee, 

Thank you for the opportunity to testify in STRONG OPPOSITION to SB802. This bill is unjustified and 

ethically repugnant. The ability to impose restrictions on the activities within private domiciles is a 

power to be granted extremely sparingly. The privacy of one’s own home is traditionally sacrosanct in 

Hawaii. 

The inclusion of ecigarettes by this bill is asinine. Ecigarettes produce no significant exposures to toxins 

in indoor environments, so the implicit claim that vapor from inside a dwelling could present such an 

issue for adjacent common areas or dwellings that a person’s activities in their own home must be 

curtailed is actually offensive.  There is no more risk to adjacent areas than from air fresheners or 

cooking. And, ecigarettes are used largely to avoid smoking, so banning their use in homes is even 

further contraindicated. 

Finally, this would be largely unenforceable, as ecigarette vapor dissipates quickly and leaves no residue. 

Attached is a recent comprehensive review of ecigarette research, which concludes: “…based on the 

existing evidence from environmental exposure and chemical analyses of vapor, it is safe to conclude 

that the effects of EC use on bystanders are minimal compared with conventional cigarettes.” 

P. Kuromoto 
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Introduction
Complete tobacco cessation is the best outcome 
for smokers. However, the powerful addictive  
properties of nicotine and the ritualistic behavior 
of smoking create a huge hurdle, even for those 
with a strong desire to quit. Until recently, smok-
ers were left with just two alternatives: either quit 
or suffer the harmful consequences of continued 
smoking. This gloomy scenario has allowed the 
smoking pandemic to escalate, with nearly 6 mil-
lion deaths annually and a predicted death toll of 
1 billion within the 21st century [World Health 
Organization, 2013]. But a third choice, involving 
the use of alternative and much safer sources of 
nicotine with the goal to reduce smoking-related 
diseases is now available: tobacco harm reduction 
(THR) [Rodu and Godshall, 2006].

Electronic cigarettes (ECs) are the newest and 
most promising products for THR [Polosa et al. 
2013b]. They are electrically-driven devices con-
sisting of the battery part (usually a lithium bat-
tery), and an atomizer where liquid is stored and 
is aerosolized by applying energy and generating 
heat to a resistance encircling a wick. The liquid 
used mainly consists of propylene glycol, glycerol, 

distilled water, flavorings (that may or may not be 
approved for food use) and nicotine. Consumers 
(commonly called ‘vapers’) may choose from sev-
eral nicotine strengths, including non-nicotine 
liquids, and a countless list of flavors; this assort-
ment is a characteristic feature that distinguishes 
ECs from any other THR products. Since their 
invention in 2003, there has been constant inno-
vation and development of more efficient and 
appealing products. Currently, there are mainly 
three types of devices available [Dawkins, 2013], 
depicted in Figure 1. (1) First-generation devices, 
generally mimicking the size and look of regular 
cigarettes and consisting of small lithium batteries 
and cartomizers (i.e. cartridges, which are usually 
prefilled with a liquid that bathes the atomizer). 
Batteries may be disposable (to be used once 
only) or rechargeable. (2) Second-generation 
devices, consisting mainly of higher-capacity lith-
ium batteries and atomizers with the ability to 
refill them with liquid (sold in separate bottles). 
In the most recent atomizers you can simply 
change the atomizer head (resistance and wick) 
while keeping the body of the atomizer, thus 
reducing the operating costs. (3) Third-generation 
devices (also called ‘Mods’, from modifications), 
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consisting of very large-capacity lithium batteries 
with integrated circuits that allow vapers to 
change the voltage or power (wattage) delivered 
to the atomizer. These devices can be combined 
with either second-generation atomizers or with 
rebuildable atomizers, where the consumers have 
the ability to prepare their own setup of resistance 
and wick.

Awareness and use (vaping) of ECs has increased 
exponentially in recent years. Data obtained from 
the HealthStyles survey showed that, in the US, 
awareness of ECs rose from 40.9–57.9% from 
2010 to 2011, with EC use rising from 3.3–6.2% 
over the same time period [King et al. 2013]. In 
the United Kingdom, EC use in regular smokers 
increased from 2.7% in 2010 to 6.7% in 2012 
[Dockrell et  al. 2013]. Similar findings were 
obtained from the International Tobacco Control 
Four-Country Survey [Adkison et  al. 2013]. A 
recent prospective study in Swiss army recruits 
showed that 12% of smokers who tried ECs pro-
gressed to daily use [Douptcheva et al. 2013]. It 
must be noted that this increase in EC use has 
occurred despite the concerns raised by public 
health authorities about the safety and appropri-
ateness of using these products as alternatives to 
smoking [National Association of Attorneys 
General, 2013; Food and Drug Administration, 
2009; Mayers, 2009].

The popularity of ECs may be due to their ability 
to deal both with the physical (i.e. nicotine) and 
the behavioral component of smoking addiction. 
In particular, sensory stimulation [Rose and 
Levin, 1991] and simulation of smoking behavior 
and cigarette manipulation [Hajek et  al. 1989] 
are important determinants of a product’s effec-
tiveness in reducing or completely substituting 
smoking. These features are generally absent in 
nicotine replacement therapies (NRTs) and oral 

medications for nicotine dependence, whereas 
ECs are unique in that they provide rituals asso-
ciated with smoking behavior (e.g. hand-to-
mouth movement, visible ‘smoke’ exhaled) and 
sensory stimulation associated with it [Farsalinos 
et  al. 2013b]. This explains why these products 
can be effective in reducing consumption of 
tobacco smoking [Bullen et al. 2013; Caponnetto 
et al. 2013b; Polosa et al. 2011] and are efficient 
as long-term substitutes of conventional ciga-
rettes [Farsalinos et al. 2013b].

Methods
For this systematic review (Figure 2), we searched 
the PubMed electronic database by using key-
words related to ECs and/or their combination 
(e-cigarette, electronic cigarette, electronic nico-
tine delivery systems). We obtained a total of 354 
results, and selected 41 studies we judged relevant 
to research on EC safety/risk profile. Reference 
lists from these studies were also examined to 
identify relevant articles. We searched additional 
information in abstracts presented at scientific 
congresses (respiratory, cardiovascular, tobacco 
control, toxicology), and in reports of chemical 
analyses on EC samples that were available online. 
We also looked for selected studies on chemicals 
related to EC ingredients (e.g. nicotine, propyl-
ene glycol, glycerol, cinnamaldehyde, microparti-
cles emission, etc.), but not specifically evaluated 
in EC research. In total, 97 publications were 
found, from which 15 chemical analyses of single 
or a limited number of EC samples were excluded 
because they were discussed in a review paper 
[Cahn and Siegel, 2011]. In total, 114 studies are 
cited in this paper. 

Risk differences compared with 
conventional cigarettes and the issue of 
nicotine
Conventional cigarettes are the most common 
form of nicotine intake. Smoking-related diseases 
are pathophysiologically attributed to oxidative 
stress, activation of inflammatory pathways and 
the toxic effect of more than 4000 chemicals and 
carcinogens present in tobacco smoke 
[Environmental Protection Agency, 1992]. In 
addition, each puff contains >1 × 1015 free radi-
cals [Pryor and Stone, 1993]. All of these chemi-
cals are emitted mostly during the combustion 
process, which is absent in ECs. Although the 
addictive potential of nicotine and related com-
pounds is largely documented [Guillem et  al. 

Figure 1. Examples of electronic cigarette devices 
currently available on the market.
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2005], much less dissemination has been given to 
the notion that nicotine does not contribute to 
smoking-related diseases. It is not classified as a 
carcinogen by the International Agency for 
Research on Cancer [WHO-IARC, 2004] and 
does not promote obstructive lung disease. A 
major misconception, commonly supported even 
by physicians, is that nicotine promotes cardio-
vascular disease. However, it has been established 
that nicotine itself has minimal effect in initiating 
and promoting atherosclerotic heart disease 
[Ambrose and Barua, 2004]. It does not promote 
platelet aggregation [Zevin et al. 1998], does not 
affect coronary circulation [Nitenberg and 
Antony, 1999] and does not adversely alter the 
lipid profile [Ludviksdottir et al. 1999]. An obser-
vational study of more than 33,000 smokers 
found no evidence of increased risk for myocar-
dial infarction or acute stroke after NRT sub-
scription, although follow up was only 56 days 
[Hubbard et al. 2005]. Up to 5 years of nicotine 
gum use in the Lung Health Study was unrelated 

to cardiovascular diseases or other serious side 
effects [Murray et al. 1996]. A meta-analysis of 35 
clinical trials found no evidence of cardiovascular 
or other life-threatening adverse effects caused by 
nicotine intake [Greenland et al. 1998]. Even in 
patients with established cardiovascular disease, 
nicotine use in the form of NRTs does not 
increase cardiovascular risk [Woolf et  al. 2012; 
Benowitz and Gourlay, 1997]. It is anticipated 
that any product delivering nicotine without 
involving combustion, such as the EC, would 
confer a significantly lower risk compared with 
conventional cigarettes and to other nicotine con-
taining combustible products.

The importance of using nicotine in the long-
term was recognized several years ago by Russell, 
indicating that the potential of nicotine delivery 
systems as long-term alternatives to tobacco 
should be explored in order to make the elimina-
tion of tobacco a realistic future target [Russell, 
1991]. However, current regulations restrict the 

Figure 2. Methodology for literature research and selection of studies.
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long-term use of pharmaceutical or recreational 
nicotine products (such as snus) [Le Houezec 
et al. 2011]. In other words, nicotine intake has 
been demonized, although evidence suggests that, 
besides being useful in smoking cessation, it may 
even have beneficial effects in a variety of disor-
ders such as Parkinson’s disease [Nielsen et  al. 
2013], depression [McClernon et  al. 2006], 
dementia [Sahakian et  al. 1989] and ulcerative 
colitis [Guslandi, 1999]. Obviously, the addictive 
potential is an important factor in any decision to 
endorse nicotine administration; however, it 
should be considered as slight ‘collateral damage’ 
with minimal impact to vapers’ health compared 
with the tremendous benefit of eliminating all 
disease-related substances coming from tobacco 
smoking. In fact, smokers are already addicted to 
nicotine; therefore the use of a ‘cleaner’ form of 
nicotine delivery would not represent any addi-
tional risk of addiction. Surveys have shown that 
ECs are used as long-term substitutes to smoking 
[Dawkins et  al. 2013; Etter and Bullen, 2012]. 
Although consumers try to reduce nicotine use 
with ECs, many are unable to completely stop its 
intake, indicating an important role for nicotine 
in the ECs’ effectiveness as a smoking substitute 
[Farsalinos et al. 2013b].

Nicotine overdose or intoxication is unlikely to 
occur with vaping, since the amount consumed 
[Farsalinos et  al. 2013c] and absorbed [Nides 
et al. 2014; Dawkins and Corcoran, 2013] is quite 
low. Moreover, although not yet proven, it is 
expected that vapers will self-titrate their nicotine 
intake in a similar way to tobacco cigarettes 
[Benowitz et al. 1998]. Last, but not least, there is 
evidence suggesting that nicotine cannot be deliv-
ered as fast and effectively from ECs compared to 
tobacco cigarettes [Farsalinos et  al. 2014]. 
Therefore, it seems that ECs have a huge theoreti-
cal advantage in terms of health risks compared 
with conventional cigarettes due to the absence of 
toxic chemicals that are generated in vast quanti-
ties by combustion. Furthermore, nicotine deliv-
ery by ECs is unlikely to represent a significant 
safety issue, particularly when considering they 
are intended to replace tobacco cigarettes, the 
most efficient nicotine delivery product.

Studies on the safety/risk profile of ECs
Findings on the safety/risk profile of ECs have 
just started to accumulate. However, this research 
must be considered work in progress given that 
the safety/risk of any product reflects an evolving 

body of knowledge and also because the product 
itself is undergoing constant development.

Existing studies about the safety/risk profile of 
ECs can be divided into chemical, toxicological 
and clinical studies (Table 1). Obviously, clinical 
studies are the most informative, but also the 
most demanding because of several methodologi-
cal, logistical, ethical and financial challenges. In 
particular, exploring safety/risk profile in cohorts 
of well-characterized users in the long-term is 
required to address the potential of future disease 
development, but it would take hundreds of users 
to be followed for a substantial number of years 
before any conclusions are made. Therefore, most 
research is currently focused on in vitro effects, 
with clinical studies confined into evaluation of 
short-term use or pathophysiological mechanisms 
of smoking-related diseases.

Chemical studies
Chemical studies are relatively simple and cheap 
to perform and provide quick results. However, 
there are several disadvantages with this approach. 
Research is usually focused on the known specific 
chemicals (generally those known to be toxic from 
studies of cigarette smoke) and fails to address 
unknown, potentially toxic contaminants that 
could be detected in the liquid or the emitted aer-
osol. Problems may also arise from the detection 
of the chemicals in flavors. Such substances, 
although approved for use in the food industry, 
have largely unknown effects when heated and 
inhaled; thus, information on the presence of such 
substances is difficult to interpret in terms of  
in vivo effects. In fact, chemical studies do not pro-
vide any objective information about the effects of 
use; they can only be used to calculate the risk 
based on theoretical models and on already  
established safety levels determined by health 
authorities. An overview of the chemical studies 
performed on ECs is displayed in Table 2.

Laugesen performed the first studies evaluating 
the chemical composition of EC aerosols 
[Laugesen, 2008, 2009]. The temperature of the 
resistance of the tested EC was 54oC during acti-
vation, which is approximately 5–10% of the tem-
perature of a burning tobacco cigarette. Toxic 
chemicals such as heavy metals, carcinogenic 
polycyclic aromatic hydrocarbons and phenols 
were not detected, with the exception of trivial 
amounts of mercury (0.17 ng per EC) and traces 
of formaldehyde and acetaldehyde. Laugesen 
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evaluated emissions based on a toxicant emissions 
score and reported a score of 0 in ECs compared 
with a score of 100–134 for tobacco cigarettes 
(Figure 3). The US Food and Drug Administration 
(FDA) also performed chemical analyses on 18 
commercially available products in 2009 
[Westenberger, 2009]. They detected the pres-
ence of tobacco-specific nitrosamines (TSNAs) 
but did not declare the levels found. Small 
amounts of diethylene glycol were also found in 
one sample, which was unlikely to cause any harm 
from normal use. Another study identified small 
amounts of amino-tandalafil and rimonambant in 
EC liquids [Hadwiger et al. 2010]. Subsequently, 
several laboratories performed similar tests, 
mostly on liquids, with Cahn and Siegel publish-
ing a review on the chemical analyses of ECs and 
comparing the findings with tobacco cigarettes 
and other tobacco products [Cahn and Siegel, 
2011]. They reported that TSNA levels were simi-
lar to those measured in pharmaceutical NRTs. 
The authors concluded that, based on chemical 
analysis, ECs are far less harmful compared with 
tobacco cigarettes. The most comprehensive 
study on TSNAs has been performed recently by 
a South Korean group, evaluating 105 liquids 
obtained from local retailers [Kim and Shin, 
2013]. On average, they found 12.99 ηg TSNAs 
per ml of liquid, with the amount of daily expo-
sure to the users estimated to be similar to users 
of NRTs [Farsalinos et al. 2013d]. The estimated 
daily exposure to nitrosamines from tobacco ciga-
rettes (average consumption of 15 cigarettes per 
day) is estimated to be up to 1800 times higher 

compared with EC use (Table 3). Etter and col-
leagues evaluated the accuracy of nicotine labe-
ling and the presence of nicotine impurities and 
degradation products in 20 EC liquid samples 
[Etter et al. 2013]. They found that nicotine levels 
were 85–121% of what was labeled, while nico-
tine degradation products were present at levels 
of 0–4.4%. Although in some samples the levels 
were higher than those specified in European 
Pharmacopoeia, they are not expected to cause 
any measurable harm to users.

Besides the evaluation for the presence of TSNAs, 
analyses have been performed for the detection of 
carbonyl compounds. It is known that the thermal 
degradation of propylene glycol and glycerol can 
lead to the emission of toxic compounds such as 
aldehydes [Antal et  al. 1985; Stein et  al. 1983]. 
Goniewicz and colleagues evaluated the emission 
of 15 carbonyls from 12 brands of ECs (mostly 
first-generation) [Goniewicz et al. 2013]. In order 
to produce vapor, researchers used a smoking 
machine and followed a regime of 1.8-second 
puffs with a very short 10-second interpuff inter-
val, which does not represent realistic use 
[Farsalinos et al. 2013c]; although the puff dura-
tion was low, interpuff interval was remarkably 
short, which could potentially lead to overheating. 
In addition, the same puff number was used in all 
devices tested, although there was a significant 
difference in the design and liquid content 
between devices. Despite these limitations, out of 
15 carbonyls, only 3 were detected (formalde-
hyde, acetaldehyde and acrolein); levels were 

Table 1. Types of studies performed to determine safety and to estimate risk from EC use.

Type of studies Research subject Advantages Disadvantages

Chemical 
studies

Evaluate the chemical 
composition of liquids 
and/or aerosol. Examine 
environmental exposure 
(passive ‘vaping’).

Easier and faster to 
perform. Less expensive. 
Could realistically 
be implemented for 
regulatory purposes.

Usually targeted on specific chemicals. 
Unknown effects of flavorings when inhaled. 
No validated protocols for vapor production. 
Provide no objective evidence about the end 
results (effects) of use (besides by applying 
theoretical models).

Toxicological 
studies

Evaluate the effects on cell 
cultures or experimental 
animals.

Provide some information 
about the effects from use.

Difficult to interpret the results in terms of 
human in vivo effects. More expensive than 
chemical studies. Need to test aerosol and not 
liquid.
Standards for exposure protocols have not been 
clearly defined.

Clinical studies Studies on human in vivo 
effects.

Provide definite and 
objective evidence about 
the effects of use.

Difficult and expensive to perform. Long-term 
follow up is needed due to the expected lag 
from initiation of use to possible development 
of any clinically evident disease. For now, 
limited to acute effects from use.
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Table 2. Summary of chemical toxicity findings.

Study What was investigated? What were the key findings?

 Liquid Vapor

Laugesen 
[2009]

Evaluation of 62 toxicants in 
the EC vapour from Ruyan 16 
mg and mainstream tobacco 
smoke using a standard 
smoking machine protocol.

N/A No acrolein, but small quantities of 
acetaldehyde and formaldehyde found. 
Traces of TSNAs (NNN, NNK, and NAT) 
detected. CO, metals, carcinogenic PAHs 
and phenols not found in EC vapour. 
Acetaldehyde and formaldehyde from 
tobacco smoke were 55 and 5 times higher, 
respectively.

Westenberger 
[2009]

Evaluation of toxicants in EC 
cartridges from two popular 
US brands.

TSNAs and certain tobacco 
specific impurities were 
detected in both products at 
very low levels. Diethylene 
glycol was identified in one 
cartridge.

N/A

Hadwiger 
et al. [2010]

Evaluation of four refill 
solutions and six replacement 
cartridges advertised 
as containing Cialis or 
rimonambant.

Small amounts of amino-
tandalafil and rimonambant 
present in all products tested.

N/A

Cahn and 
Siegel [2011]

Overview of 16 chemical 
toxicity studies of EC liquids/
vapours.

TSNAs levels in ECs 500- to 1400-fold lower than those in conventional 
cigarettes and similar to those in NRTs. Other chemicals found very low 
levels, which are not expected to result in significant harm.

Pellegrino 
et al. [2012]

Evaluation of PM fractions and 
PAHs in the vapour generated 
from cartomizers of an Italian 
EC brand.

N/A PM fractions were found, but levels were 6–
18 times lower compared with conventional 
cigarettes. Traces of PAHs detected.

Kim and Shin 
[2013]

TSNAs (NNN, NNK, NAT, and 
NAB) content in 105 refill 
liquids from 11 EC brands 
purchased in Korean shops.

Total TSNAs averaged 
12.99 ng/ml EC liquid; daily 
total TSNA exposure from 
conventional cigarettes 
estimated to be up to 1800 
times higher.

N/A

Etter et al. 
[2013]

Nicotine degradation 
products, ethylene glycol and 
diethylene glycol evaluation 
of 20 EC refill liquids from 10 
popular brands

The levels of nicotine 
degradation products 
represented 0–4.4% of those 
for nicotine, but for most 
samples the level was 1–2%. 
Neither ethylene glycol 
nor diethylene glycol were 
detected.

N/A

Goniewicz 
et al. [2013]

Vapours generated from 12 
brands of ECs and a medicinal 
nicotine inhaler using a 
modified smoking machine 
protocol

N/A Carbonyl compounds (formaldehyde, 
acetaldehyde and acrolein), VOCs (toluene 
and trace levels of xylene), trace levels 
of TSNAs (NNN and NNK) and very low 
levels of metals (cadmium, nickel and lead) 
were found in almost all examined EC 
vapours. Trace amounts of formaldehyde, 
acetaldehyde, cadmium, nickel and lead 
were also detected from the Nicorette 
inhalator. Compared with conventional 
cigarette, formaldehyde, acetaldehyde and 
acrolein were 9–450 times lower; toluene 
levels 120 times lower; and NNN and NNK 
levels 380 and 40 times lower respectively.

(Continued)



KE Farsalinos and R Polosa

http://taw.sagepub.com 73

Study What was investigated? What were the key findings?

 Liquid Vapor

Williams et al. 
[2013] 

Vapour generated from 
cartomizers of a popular 
EC brand using a standard 
smoking machine protocol

N/A Trace levels of several metals (including 
tin, copper, silver, iron, nickel, aluminium, 
chromium, lead) were found, some of them 
at higher level compared with conventional 
cigarettes. Silica particles were also 
detected. Number of microparticles from 
10 EC puffs were 880 times lower compared 
with one tobacco cigarette.

Burstyn 
[2014]

Systematic review of 35 
chemical toxicity studies/
technical reports of EC 
liquids/vapours.

No evidence of levels of contaminants that may be associated with risk to 
health. These include acrolein, formaldehyde, TSNAs, and metals. Concern 
about contamination of the liquid by a nontrivial quantity of ethylene glycol or 
diethylene glycol remains confined to a single sample of an early technology 
product and has not been replicated.

Abbreviations. CO, carbon monoxide; EC, electronic cigarette; NAT, N-Nitrosoanatabine; NNK, 4-(methylnitrosamino)-1-(3-pyridyl)-1-butanone; 
NNN, N-Nitrosonornicotine; PAHs, polycyclic aromatic hydrocarbons; PM, particulate matter; TSNAs, tobacco-specific nitrosamines; VOCs, vola-
tile organic carbons.

Table 2. (Continued)

9–450 times lower compared with emissions from 
tobacco cigarettes (derived from existing litera-
ture but not tested in the same experiment). 
Formaldehyde and acetaldehyde were also emit-
ted from the nicotine inhalator, although at lower 
levels. In addition, they examined for the presence 
of 11 volatile organic carbons and found only 
trace levels of toluene (at levels from 0.2–6.3 µg 
per 150 puffs) and xylene (from 0.1–0.2 µg per 
150 puffs) in 10 of the samples; toluene levels 
were 120 times lower compared with tobacco cig-
arettes (again derived from existing literature but 
not tested in the same experiment).

Given that ECs have several metal parts in direct 
contact with the e-liquid, it is quite obvious to 
expect some contamination with metals in the 
vapor. Goniewicz and colleagues examined sam-
ples for the presence of 12 metals and found 

nickel, cadmium and lead emitted [Goniewicz 
et  al. 2013]; the levels of nickel were similar to 
those present in a pharmaceutical nicotine inhala-
tor, while lead and cadmium were present at 2–3 
times higher levels compared with the inhalator. 
Still, the absolute levels were very low (few nano-
grams per 150 puffs). Williams et  al. [2013]  
focused their research on the presence of heavy 
metals and silicate particles emitted from ECs. 
They tested poor quality first-generation cart-
omisers and found several metals emitted in the 
aerosol of the EC, specifying that in some cases 
the levels were higher compared with conven-
tional cigarettes. As mentioned earlier, it is not 
unusual to find trace levels of metals in the vapor 
generated by these products under experimental 
conditions that bear little relevance to their nor-
mal use; however, it is unlikely that such small 
amounts pose a serious threat to users’ health. 
Even if all the aerosol was absorbed by the con-
sumer (which is not the case since most of the 
aerosol is visibly exhaled), an average user would 
be exposed to 4–40 times lower amounts for most 
metals than the maximum daily dose allowance 
from impurities in medicinal products [US 
Pharmacopeia, 2013]. Silicate particles were also 
found in the EC aerosol. Such particles come 
from the wick material, however the authors did 
not clarify whether crystalline silica oxide parti-
cles were found, which are responsible for respira-
tory disease. In total, the number of microparticles 
(< 1000 nm) estimated to be inhaled by EC users 
from 10 puffs were 880 times lower compared 

Figure 3. Toxic emissions score, adjusted for 
nicotine, for electronic cigarette and popular cigarette 
brands. (Reproduced with permission from Laugesen 
[2009]).
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with one tobacco cigarette. Similar findings con-
cerning microparticles were reported by Pellegrino 
and colleagues who found that, for each particu-
late matter fraction, conventional cigarettes 
released 6–18 times higher amounts compared 
with the EC tested [Pellegrino et al. 2012].

Burstyn has recently reviewed current data on the 
chemistry of aerosols and the liquids of ECs 
(including reports which were not peer-reviewed) 
and estimated the risk to consumers based on 
workplace exposure standards (i.e. Threshold 
Limit Values [TLVs]) [Burstyn, 2014]. After 
reviewing all available evidence, the author con-
cluded that there was no evidence that vaping 
produced inhalable exposure to contaminants of 
aerosol that would warrant health concerns. He 
added that surveillance of use is recommended 
due to the high levels of propylene glycol and 
glycerol inhaled (which are not considered con-
taminants but ingredients of the EC liquid). 
There are limited data on the chronic inhalation 
of these chemicals by humans, although there is 
some evidence from toxicological studies (which 
are discussed later in this paper).

In conclusion, chemical studies have found that 
exposure to toxic chemicals from ECs is far lower 
compared with tobacco cigarettes. Besides com-
paring the levels of specific chemicals released 
from tobacco and ECs, it should be taken into 
consideration that the vast majority of the >4000 
chemicals present in tobacco smoke are com-
pletely absent from ECs. Obviously, surveillance 
of use is warranted in order to objectively evaluate 
the in vivo effects and because the effects of inhal-
ing flavoring substances approved for food use are 
largely unknown.

Toxicological studies
To date, only a handful of toxicological studies 
have been performed on ECs, mostly cytotoxicity 
studies on established cell lines. The cytotoxicity 
approach also has its flaws. Findings cannot be 
directly applied to the in vivo situation and there 
is always the risk of over- (as well as under-)esti-
mating the interpretation of the toxic effects in 
these investigational models. An ample degree of 
results variability is to be expected from different 
cell lines and, sometimes, also within the same 
cell line. Comparing the potential cytotoxicity 
effects of EC vapor with those resulting from the 
exposure of cigarette smoke should be manda-
tory, but standards for vapor production and 
exposure protocols have not been clearly defined.

Bahl and colleagues [Bahl et al. 2012] performed 
cytotoxicity tests on 36 EC liquids, in human 
embryonic stem cells, mouse neural stem cells 
and human pulmonary fibroblasts and found that 
stem cells were more sensitive to the effects of the 
liquids, with 15 samples being moderately cyto-
toxic and 12 samples being highly cytotoxic. 
Propylene glycol and glycerol were not cytotoxic, 
but a correlation between cytotoxicity and the 
number and height of the flavoring peaks in high-
performance liquid chromatography was noted. 
Investigations were just restricted to the effect of 
EC liquids and not to their vapors, thus limiting 
the importance of the study findings; this is not a 
trivial issue considering that the intended use of 
these products is by inhalation only and that it is 
unlikely that flavoring substances in the EC liq-
uids will still be present in the aerosol in the same 
amount due to differences in evaporation tem-
perature [Romagna et al. 2013]. Regrettably, a set 
of experiments with cigarette smoke extracts as 

Table 3. Levels of nitrosamines found in electronic and tobacco cigarettes. Prepared based on information from Laugesen [2009], 
Cahn and Siegel [2011] and Kim and Shin [2013].

Product Total nitrosamines levels (ng) Daily exposure (ng) Ratio4

Electronic cigarette (per ml)   13 521 1
Nicotine gum (per piece)    2 482 0.92
Winston (per cigarette) 3365 50 4753 971
Newport (per cigarette) 3885 50 7753 976
Marlboro (per cigarette) 6260 93 9003 1806
Camel (per cigarette) 5191 77 8653 1497

1Based on average daily use of 4ml liquid
2Based on maximum recommended consumption of 24 pieces per day
3Based on consumption of 15 cigarettes per day
4 Difference (number-fold) between electronic cigarette and all other products in daily exposure to nitrosamines
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comparator was not included. Of note, the authors 
emphasized that the study could have underesti-
mated the cytotoxicity by 100 times because when 
they added the EC liquids to the cell, medium 
final concentration was 1%. However, cells were 
cultured for 48 hours with continuous exposure 
to the liquid, while in real use the lungs come in 
contact with aerosol instead of liquid, the contact 
lasts for 1–2 seconds per puff and most of the 
aerosol is visibly exhaled. Finally, Cinnamon 
Ceylon, the liquid found to be mostly cytotoxic in 
this study, was not a refill liquid but a concen-
trated flavor which is not used in ECs unless it is 
diluted to 3–5%.

Romagna and colleagues [Romagna et al. 2013] 
performed the first cytotoxicity study of EC vapor 
on fibroblast cells. They used a standardized ISO 
10993-5 protocol, which is used for regulatory 
purposes of medical devices and products. They 
tested the vapor of 21 liquid samples containing 
the same amount of nicotine (9 mg/ml), gener-
ated by a commercially available EC device. Cells 
were incubated for 24 hours with each of these 
vapors and with smoke from a conventional ciga-
rette. Only one sample was found to be margin-
ally cytotoxic, whereas cigarette smoke was highly 
cytotoxic (approximately 795% more cytotoxic), 
even when the extract was diluted up to 25% of 
the original concentration.

The same group also investigated the cytotoxic 
potential of 20 EC liquid samples in cardiomyo-
blasts [Farsalinos et al. 2013a]. Vapor was produced 
by using a commercially available EC device. 
Samples contained a wide range of nicotine con-
centrations. A base liquid mixture of propylene gly-
col and glycerol (no nicotine and no flavorings) was 
also included as an additional experimental control. 
Four of the samples examined were made by using 
cured tobacco leaves in a steeping process, allowing 
them to impregnate a mixture of propylene glycol 
and glycerol for several days before being filtered 
and bottled for use. Of note, this was the first study 
which evaluated a limited number of samples with 
an EC device delivering higher voltage and energy 
to the atomizer (third-generation device). In total, 
four samples were found to be cytotoxic; three of 
them were liquids made by using cured tobacco 
leaves, with cytotoxicity observed at both 100% 
and 50% extract concentration, while one sample 
(cinnamon flavor) was marginally cytotoxic at 
100% extract concentration only. In comparison, 
smoke from three tobacco cigarettes was highly 
cytotoxic, with toxicity observed even when the 

extract was diluted to 12.5%. The samples made 
with tobacco leaves were three times less cytotoxic 
compared with cigarette smoke; this was probably 
due to the absence of combustion and the signifi-
cantly lower temperature of evaporation in EC use. 
Concerning high-voltage EC use, the authors found 
slightly reduced cell viability without any of the 
samples being cytotoxic according to the ISO 
10993-5 definition. Finally, no association between 
cell survival and the amount of nicotine present in 
the liquids was noted.

A recent study evaluated in more detail the cyto-
toxic potential of eight cinnamon-flavored EC liq-
uids in human embryonic stem cells and human 
pulmonary fibroblasts [Behar et  al. 2014]. The 
authors found that the flavoring substance pre-
dominantly present was cinnamaldehyde, which is 
approved for food use. They observed significant 
cytotoxic effects, mostly on stem cells but also on 
fibroblasts, with cytotoxicity associated with the 
amount of cinnamaldehyde present in the liquid. 
However, major methodological issues arose from 
this study. Once again, cytotoxicity was just 
restricted to EC liquids and not to their vapors. 
Moreover, the authors mentioned that the amount 
of cinnamaldehyde differed between liquids by up 
to 100 times, and this raises the suspicion of test-
ing concentrated flavor rather than refills. By 
searching the internet and contacting manufactur-
ers, based on the names of samples and suppliers 
mentioned in the manuscript, it was found that at 
least four of their samples were not refills but con-
centrated flavors. Surprisingly, the levels of cinna-
maldehyde found to be cytotoxic were about 400 
times lower than those currently approved for use 
[Environmental Protection Agency, 2000].

Few animal studies have been performed to eval-
uate the potential harm of humectants in EC liq-
uids (i.e. propylene glycol and glycerol) when 
given by inhalation. Robertson and colleagues 
tested the effects on primates of inhaling propyl-
ene glycol vapor for several months and found no 
evidence of toxicity on any organ (including the 
lungs) after post-mortem examination of the ani-
mals [Robertson et  al. 1947]. Similar observa-
tions were made in a recent study in rats and dogs 
[Werley et al. 2011]. Concerns have been raised in 
human use, based on studies of people exposed to 
theatrical fog [Varughese et  al. 2005; American 
Chemistry Council, 2003] or propylene glycol 
used in the aviation industry [Wieslander et  al. 
2001]. Irritation of the respiratory tract was 
found, but no permanent lung injury or other 



Therapeutic Advances in Drug Safety 5(2)

76 http://taw.sagepub.com

long-term health implications were detected. It 
should be reminded that, in these circumstances, 
nonpharmaceutical purity propylene glycol is 
used and in some cases oils are added, making it 
difficult to interpret the results in the context of 
EC use. Evidence for the potential harm of 
inhaled glycerol is sparse. A study using Sprague–
Dawley rats found minimal to mild squamous 
metaplasia of the epiglottis epithelium in the 
high-dose group only, without any changes 
observed in lungs or other organs [Renne et  al. 
1992]. No comparative set of experiments with 
cigarette smoke was included, but it is well known 
that exposure to tobacco smoke in similar animal 
models leads to dramatic changes in the lungs, 
liver and kidneys [Czekaj et al. 2002].

In conclusion, toxicological studies have shown 
significantly lower adverse effects of EC vapor 
compared with cigarette smoke. Characteristically, 
the studies performed by using the liquids in their 
original liquid form have found less favorable 
results; however, no comparison with tobacco 
smoke was performed in any of these studies, and 
they cannot be considered relevant to EC use 
since the samples were not tested in the form con-
sumed by vapers. More research is needed, 
including studies on different cell lines such as 
lung epithelial cells. In addition, it is probably 
necessary to evaluate a huge number of liquids 
with different flavors since a minority of them, in 
an unpredictable manner, appear to raise some 
concerns when tested in the aerosol form pro-
duced by using an EC device.

Clinical studies and research surveys
Clinical trials can be very informative, but they 
require monitoring of hundreds of users for many 
years to adequately explore the safety/risk profile 
of the products under investigation. Research sur-
veys of EC users, on the other hand, can quickly 
provide information about the potential harm of 
these products and are much cheaper to run. 
However, self-reported data, highly self-selected 
study populations, and the cross-sectional design 
are some of the most common limitations of 
research surveys. Taken together, findings from 
surveys and follow-up studies of vapers have 
shown that EC use is relatively safe.

Polosa and colleagues followed up smokers for 24 
months, after a 6-month period of intervention 
during which ECs were given [Polosa et al. 2013a]. 
Only mild symptoms such as mouth and throat 

irritation and dry cough were observed. Farsalinos 
and colleagues retrospectively evaluated a group 
of 111 EC users who had completely quit smoking 
and were daily EC users for a median period of 8 
months [Farsalinos et al. 2013b]. Throat irritation 
and cough were the most commonly reported side 
effects. Similar findings have been observed in 
surveys [Dawkins et  al. 2013; Etter et  al. 2011]. 
However, it is expected that dedicated users who 
have more positive experiences and fewer side 
effects compared with the general population par-
ticipate in such studies, therefore interpretation 
should be done with caution. The only two exist-
ing randomized controlled trials have also included 
detailed EC safety analysis. The ECLAT study 
[Caponnetto et  al. 2013b], a three-arm, con-
trolled, randomized, clinical trial designed to com-
pare efficacy and safety of a first-generation device 
with 7.2, 5.4, or 0 mg nicotine cartridges, reported 
clinically significant progressive health improve-
ments already by week two of continuous use of 
the device, and no serious adverse events (i.e. 
major depression, abnormal behavior or any event 
requiring an unscheduled visit to the family prac-
titioner or hospitalization) occurred during the 
study. The ASCEND study [Bullen et al. 2013], a 
three-arm, controlled, randomized, clinical trial 
designed to compare the efficacy and safety of a 
first-generation device (with or without nicotine) 
with nicotine patches, reported no serious adverse 
events in any of the three study groups.

Few clinical studies have been performed to evalu-
ate the short-term in vivo effects of EC use in cur-
rent or former smokers. Vardavas and colleagues 
evaluated the acute effects of using an EC for 5 
minutes on respiratory function [Vardavas et  al. 
2012]. Although they did not report the results of 
commonly-used spirometry parameters, they 
found that a sensitive measure of airways resistance 
and nitric oxide levels in exhaled breath were 
adversely affected. Similar elevations in respiratory 
resistance were reported by other research groups 
[Palamidas et  al. 2013; Gennimata et  al. 2012], 
who also documented some bizarre elevation in 
exhaled carbon monoxide levels after EC use; this 
finding has been challenged by several other stud-
ies [Farsalinos et al. 2013f; Nides et al. 2014; Van 
Staden et al. 2013]. Schober and colleagues found 
that EC use led to elevated exhaled nitric oxide 
[Schober et  al. 2013], contradicting the findings 
from Vardavas and colleagues [Vardavas et  al. 
2012]. Characteristically, none of the above studies 
performed any comparative tests after smoking 
tobacco cigarettes. Flouris and colleagues found 
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that only smoking had an acute adverse effect on 
respiratory function [Flouris et al. 2013]; no differ-
ence was observed after the group of smokers was 
exposed to active or passive EC use.

Two studies have evaluated the short-term effects 
of ECs on the cardiovascular system. Farsalinos 
and colleagues evaluated the acute effects of using 
ECs with an 11 mg/ml nicotine-containing liquid 
on hemodynamics and left ventricular function, 
in comparison with the effects of cigarette smok-
ing [Farsalinos et al. 2012]. They found that EC 
use resulted in a slight elevation in diastolic blood 
pressure while, after smoking, both systolic and 
diastolic blood pressure and heart rate were sig-
nificantly elevated. Obviously, this was due to the 
relatively low nicotine content of the EC (which is 
considered medium strength). Diastolic dysfunc-
tion was observed in smokers after smoking, 
which was in line with findings from previous 
studies. However, no adverse effects were 
observed in EC users after using the device ad lib 
for 7 minutes. Another study by the same group 
[Farsalinos et  al. 2013f], evaluated the acute 
effects of EC use on coronary flow. In particular, 
they measured the flow velocity reserve of the left 
anterior descending coronary artery by echocar-
diography after intravenous infusion of adeno-
sine, representing the maximal ability of the artery 
to deliver blood to the myocardium. Smoking was 
associated with a decline in flow velocity reserve 
by 16% and an elevation in resistance to flow by 
19%. On the contrary, no difference was observed 
in any of these parameters after using the EC. 
Blood carboxyhemoglobin levels were also meas-
ured in participants; baseline values were signifi-
cantly higher in smokers compared with vapers 
and were further elevated after smoking but were 
not altered after EC use. Similar observations for 
carboxyhemoglobin levels were observed by Van 
Staden and colleagues [Van Staden et al. 2013]. 

A clinical case report of a smoker suffering from 
chronic idiopathic neutrophilia was published. 
According to that report [Farsalinos and 
Romagna, 2013], switching from smoking to EC 
use led to a reversal of the condition after 6 
months. In addition, C-reactive protein levels, 
which were consistently elevated for more than 6 
years, decreased to normal levels. Another case 
report of a patient with lipoid pneumonia was 
published, with the condition attributed to glyc-
erin-based EC liquids used by the patient 
[McCauley et al. 2012]. However, glycerin is an 
alcohol (polyol) and thus it is impossible to cause 

lipoid pneumonia. Only oil-based liquids could 
be the cause for this condition; such liquids 
should not be used with ECs.

One study evaluated the acute effects of tobacco 
and EC use on white blood cell count [Flouris 
et  al. 2012]. Smoking one tobacco cigarette 
caused an immediate elevation in white blood 
cells, neutrophils and lymphocytes, indicating 
acute inflammatory distress. On the contrary, no 
differences were observed after using ECs.

In conclusion, clinical studies evaluating the 
effects of short-term EC use on selected cardio-
vascular and respiratory functional outcomes 
have shown that even if some harmful effects of 
vaping are reported, these are considerably milder 
compared with smoking conventional cigarettes. 
However, it is difficult to assess the prognostic 
implications of these studies; longer-term data are 
needed before any definite conclusions are made.

Passive vaping
Passive smoking is an established risk factor for a 
variety of diseases [Barnoya and Navas-Acien, 
2013]. Therefore, it is important from a public 
health perspective to examine the impact of EC use 
on bystanders. Indirect data can be derived from 
chemical studies in vapor mentioned above, which 
show that the potential of any significant adverse 
effects on bystanders is minimal. In fact, since side-
stream exposure is nonexistent in EC (aerosol is 
produced only during activation of the device, while 
tobacco cigarettes emit smoke even when no puffs 
are taken), such studies are undoubtedly overesti-
mating the risk of environmental exposure.

Few studies have focused on second-hand vaping. 
McAuley and colleagues [McAuley et  al. 2012], 
although mentioning indoor air quality in the title 
of their study and finding minimal health-related 
impact, did not in fact evaluate second-hand vap-
ing because aerosol was produced from an EC 
device and was evaluated without previously being 
inhaled by any user. Moreover, there were some 
problems with cross-contamination with tobacco 
cigarette smoke, which made the results somewhat 
questionable, at least for some of the parameters 
tested. Schripp and colleagues [Schripp et  al. 
2013] evaluated the emissions from an EC by ask-
ing a volunteer to use three different EC devices in 
a closed 8 m3 chamber. From a selection of 20 
chemicals analyzed, only formaldehyde, acrolein, 
isoprene, acetaldehyde and acetic acid were 
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detected. The levels were 5–40 times lower com-
pared with emissions from a conventional ciga-
rette. For formaldehyde, the authors specifically 
mentioned that the levels were continuously rising 
from the time the volunteer entered the room, 
even before he started using the EC. Moreover, no 
acute elevation was observed when the smoker 
used the three EC devices, contrary to the acute 
elevation and spiking of levels when a tobacco cig-
arette was lit. The authors concluded that formal-
dehyde was not emitted from the ECs but was due 
to human contamination, since low amounts of 
formaldehyde of endogenous origin can be found 
in exhaled breath [Riess et  al. 2010]. Romagna 
and colleagues [Romagna et  al. 2012] evaluated 
chemicals released in a realistic setting of a 60 m3 
room, by asking five smokers to smoke ad lib for 5 
hours and five vapers to use ECs ad lib for a similar 
period of time on two separate days. Nicotine, acr-
olein, toluene, xylene and polycyclic aromatic 
hydrocarbons were detected in room air after the 
smoking session, with the amount of total organic 
carbon (TOC) reaching to 6.66 mg/m3. In con-
trast, after the EC session, only glycerol was 
detected in minimal levels (72 µg/m3), while TOC 
reached a maximum level of 0.73 mg/m3. 
Characteristically, the amount of TOC accumu-
lated after 5 hours of EC use was similar to the 
amount found after just 11 minutes of smoking. 
The study on heavy metals mentioned previously 
[Williams et al. 2013] could also be used to exam-
ine any potential risk of bystanders’ exposure to 
toxic metals. The levels of heavy metals found in 
vapor were minimal, and considering the disper-
sion of these molecules in the whole room air, it is 
unlikely that any of these metals could be present 
in measurable quantities in the environment. 
Therefore, the risk for bystanders would be liter-
ally nonexistent. Contrary to that, Schober and 
colleagues [Schober et al. 2013] found that levels 
of aluminum were raised by 2.4 times in a 45 m3 
room where volunteers were asked to use ECs for 
2 hours. This is a highly unexpected finding which 
cannot be supported by the findings of the study 
by Williams and colleagues [Williams et al. 2013]; 
because the levels found in the latter could not 
result in such elevation of the environmental levels 
of aluminum, unless nothing is retained in or 
absorbed from the lungs. Moreover, Schober and 
colleagues [Schober et al. 2013] found that levels 
of polycyclic aromatic hydrocarbons (PAHs) were 
raised by 20% after EC use. However, a major 
methodological problem of this study is that con-
trol environmental measurements were performed 
on a separate day and not on the same day of EC 

use. This is a major limitation, because the levels 
of environmental PAHs have significant diurnal 
and day-to-day variations [Ravindra et al. 2008]; 
therefore, it is highly likely that the differences in 
levels of PAHs (which are mainly products of 
combustion and are not expected to be emitted 
from EC use) represented changes due to environ-
mental conditions and not due to EC use. 
Bertholon and colleagues [Bertholon et al. 2013] 
examined the EC aerosol exhaled from a user, in 
comparison with exhaled smoke from a smoker. 
The authors found that particle size diameters 
were 0.29–0.033µm. They observed that the half 
life of EC aerosol was 11 seconds compared with 
20 minutes for cigarette smoke, indicating that 
risk of passive vaping exposure is significantly 
lower compared with passive smoking.

The recent findings by Czogala and colleagues 
[Czogala et al. 2013] led to similar conclusions. 
The authors compared the emissions of electronic 
and conventional cigarettes generated by experi-
enced dual users in a ventilated full-sized room 
and found that ECs may emit detectable amounts 
of nicotine (depending on the specific EC brand 
tested), but no carbon monoxide and volatile 
organic carbons. However, the average ambient 
levels of nicotine of ECs were 10 times lower than 
those of conventional cigarettes (3.32 ± 2.49 ver-
sus 31.60 ± 6.91 μg/m3).

In his review and comparison with TLVs, Burstyn 
found that emissions from ECs to the environ-
ment are not expected to pose any measurable 
risk for bystanders [Burstyn, 2014].

An issue that needs further clarification relates to 
the findings of microparticles emitted from ECs. In 
most studies, these findings are presented in a way 
implying that the risk is similar to environmental or 
smoking microparticles. In reality, it is not just the 
size but the composition of the microparticles that 
matters. Environmental microparticles are mainly 
carbon, metal, acid and organic microparticles, 
many of which result from combustion and are 
commonly called particulate matter. Particulate 
matter exposure is definitely associated with lung 
and cardiovascular disease [Peters, 2005; Seaton 
et al. 1995]. In the case of ECs, microparticles are 
expected to consist mostly of propylene glycol, 
glycerol, water and nicotine droplets. Metal and 
silica nanoparticles may also be present [Williams 
et al. 2013], but, in general, emissions from ECs are 
incomparable to environmental particulate matter 
or cigarette smoke microparticles.
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Flouris and colleagues [Flouris et al. 2013] per-
formed the only clinical study evaluating the res-
piratory effects of passive vaping compared with 
passive smoking. Researchers found significant 
adverse effects in spirometry parameters after 
being exposed to passive smoking for 1 hour, 
while no adverse effects were observed after expo-
sure to passive vaping.

Although evaluating the effects of passive vap-
ing requires further work, based on the existing 
evidence from environmental exposure and 
chemical analyses of vapor, it is safe to conclude 
that the effects of EC use on bystanders  
are minimal compared with conventional 
cigarettes.

Miscellaneous safety issues

Specific subpopulations: psychiatric and 
chronic obstructive pulmonary disorder 
patients
A challenging population subgroup with unique 
smoking patterns is that of psychiatric patients 
and in particular schizophrenic patients. This 
subpopulation is characterized by a very high 
smoking prevalence [De Leon and Diaz, 2005] 
with an excess of smoking-related mortality 
[Brown et  al. 2000]. Currently, only NRTs are 
recommended to treat nicotine dependence in 
this specific subpopulation, but in general they 
are not particularly effective [Aubin et al. 2012]. 
ECs could be used as an alternative to smoking 
products in this group. Caponnetto and col-
leagues performed a prospective 12-month pilot 
study to evaluate the efficacy of EC use in smok-
ing reduction and cessation in a group of 14 
patients with schizophrenia [Caponnetto et  al. 
2013a]. In 50% of participants, smoking con-
sumption went from 30 to 15 cigarettes per day at 
52 weeks of follow up, while 14.3% managed to 
quit smoking. Importantly, no deterioration in 
their psychiatric condition was observed, and side 
effects were mild and temporary. The results were 
promising although an outdated EC device was 
used in this study.

There is also anecdotal evidence that successful 
smoking cessation could be attained by using an 
EC in smokers with other psychiatric conditions 
such as depression [Caponnetto et  al. 2011a]. 
Both patients described in this case series stated 
that EC use was well tolerated and no adverse 
events were reported.

Considering that first-line oral medications for 
nicotine addiction are contraindicated in such 
patients (prescribing information for bupropion 
and varenicline carry a ‘black-box’ warning for 
certain psychiatric conditions), ECs may be a 
promising tool in these challenging patient 
groups.

Another subpopulation that may benefit from 
regular EC use is that of respiratory patients with 
chronic obstructive pulmonary disease (COPD), 
a progressive disease characterized by a persistent 
inflammatory response to tobacco smoke that 
generally leads to decline in lung function, res-
piratory failure, cor pulmonale and death. 
Consequently, smoking cessation plays a crucial 
part in the management of COPD patients. 
However, the available evidence in the medical 
literature indicates that COPD patients who 
smoke respond poorly to smoking cessation 
efforts [Schiller and Ni, 2006]. To date, no formal 
efficacy and safety assessment of EC use in COPD 
patients has been conducted. There is only evi-
dence from a case report of inveterate smokers 
with COPD and a documented history of recur-
ring relapses, who eventually quit tobacco smok-
ing on their own by using an EC [Caponnetto 
et al. 2011b]. Significant improvement in quality 
of life and reduction in the number of disease 
exacerbations were noted. EC use was well toler-
ated with no reported adverse events.

Accidental nicotine exposure
Accidental ingestion of nicotine, especially by 
children, or skin contact with large amounts of 
liquid or highly concentrated nicotine solution 
can be an issue. However, the historically refer-
enced lethal dose of 60 mg has recently been chal-
lenged in a review by Mayer [Mayer, 2013]; he 
found that the lethal levels currently reproduced 
in every document originated from dubious 
experiments performed in the 19th century. 
Based on post-mortem studies, he suggested that 
the acute dose associated with a lethal outcome 
would be 500–1000 mg. Taking into account that 
voluminous vomiting is the first and characteristic 
symptom of nicotine ingestion, it seems that far 
higher levels of nicotine need to be ingested in 
order to have lethal consequences.

A surveillance system of adverse events has been 
developed by the FDA, which identifies safety 
concerns in relation to tobacco products. Since 
2008, 47 adverse events were reported for ECs 
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[Chen, 2013]. Eight of them were serious events 
such as hospitalizations for pneumonia, heart fail-
ure, seizures and hypotension and burns. A case 
of second-degree burns was caused by a battery 
explosion, which is generally a problem observed 
in lithium batteries and has occurred in other 
products (such as mobile phones). The author 
emphasized that the reported events were not 
necessarily associated with EC use but may have 
been related to pre-existing conditions or other 
causes. No condition was characteristically asso-
ciated with EC use.

A recent review of the California Poison Control 
System database from 2010 to 2012 identified 35 
cases (14 children) associated with EC exposure 
(accidental exposure in 25 cases) [Cantrell, 
2013]. A total of five patients were evaluated in an 
emergency department and all were discharged 
within 4 hours. Nausea, vomiting, dizziness and 
oral irritation were most commonly reported. 
Taken together, data from surveillance systems of 
adverse events suggest that short-term adverse 
effects and accidental exposures to EC cartridges 
are unlikely to result in serious toxicity.

Notwithstanding, avoiding preventable contact 
with highly concentrated nicotine solution 
remains important; this can be achieved by spe-
cific labeling of the products, child-proof caps 
and proper education of consumers. There is no 
evidence that nicotine-containing EC liquids 
should be treated in any different way compared 
with other consumer products used every day in 
households (such as bleach, washing machine 
powder, etc.).

Electrical accidents and fires
The electronic equipment of ECs may be the 
cause for accidents. ECs are mainly composed of 
lithium batteries. There have been reports of 
explosions of batteries, caused either by pro-
longed charging and use of improper chargers or 
by design defects. Similar accidents have occurred 
with batteries of other popular devices, such as 
mobile phones. Therefore, this does not occur 
specifically with ECs, however, quality standards 
of production should be used in order to avoid 
such accidents.

Smoking is a major cause of residential fires. 
Between 2008 and 2010, an estimated annual 
average of 7600 smoking-related fires occurred in 
residential buildings in the US [US Fire 

Administration, 2012]. They account for only 2% 
of all residential building fires but for 14% of fire 
deaths. Since ECs are activated only when used 
by the person and there is no combustion involved, 
there is the potential to avoid the risk of smoking-
related fires.

Use by youngsters and nonsmokers
Although beyond the scope of this review, it is 
important to briefly discuss the potential for addic-
tion from EC use. It should be acknowledged that 
nicotine is addictive, although recent studies have 
shown that several other chemicals present in 
tobacco are associated with a significant enhance-
ment of the addictiveness of nicotine [Lotfipour 
et al. 2011; Rose, 2006; Guillem et al. 2005]. Still, 
nicotine intake should not be recommended to 
nonsmokers. Smokers are already addicted to nic-
otine, thus ECs will be a cleaner form of nicotine 
intake, while at the same time they will maintain 
their sensory stimulation and motor simulation of 
smoking; these are important aspects of the addic-
tion to smoking. Regulatory authorities have 
expressed concern about EC use by youngsters or 
by never-smokers, with ECs becoming a gateway 
to smoking or becoming a new form of addiction. 
However, such concerns are unsubstantiated; 
research has shown that EC use by youngsters is 
virtually nonexistent unless they are smokers. 
Camenga and colleagues [Camenga et  al. 2013] 
examined the use of ECs and tobacco in a group of 
adolescents, in a survey conducted in three waves. 
In the first wave of the survey (February 2010), 
1719 adolescents were surveyed from which only 
one nonsmoker was found to be using ECs. In the 
second and third wave of the surveys, only five 
nonsmoking adolescents were using ECs. In fact, 
these are adolescents who reported first ever use of 
ECs in the past 30 days; therefore they were not 
necessarily regular or daily EC consumers. The 
increased prevalence of EC use from 0.9% in 2010 
to 2.3% in 2011 concerned smoking adolescents, 
therefore it should be considered a positive finding 
that smokers are experimenting with the signifi-
cantly less harmful ECs. Similarly, the Medicines 
and Healthcare Products Regulatory Agency 
(MHRA) found that less than 1% of EC users are 
never-smokers [MHRA, 2013]. Data from the 
Centers for Disease Control [2013] National Youth 
Tobacco Survey reported doubling in EC experi-
mentation by 13–18 year old students from 1.1% 
in 2011 to 2.1% in 2012; however, 90.6% of them 
were smokers. From the whole population, only 
0.5% were nonsmokers experimenting with ECs. 
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Once again, participants were asked about ever 
experimenting with an EC in the past 30 days, not 
regular or daily EC use. Recently, a survey of more 
than 75,000 students in South Korea was pub-
lished [Lee et al. 2013]. Although they found that 
12.6% of them were daily smokers (8.6% were 
using only tobacco cigarettes and 3.6% were using 
both tobacco and ECs), only 0.6% of nonsmokers 
had used ECs in the past 30 days. Although the 
above mentioned data have been used as argu-
ments to support the fact that a new epidemic of 
nicotine addiction through the use of ECs is 
appearing, in reality they are showing that any 
experimentation with ECs is done by smokers. 
This is in fact a positive finding, and could lead to 
reduced smoking prevalence through adoption of 
EC use. Therefore, ECs could serve as gateway 
from smoking; on the contrary, there is no evidence 
indicating that they could be a gateway to smoking. 
It is promising to see that penetration of EC use in 
youngsters is virtually nonexistent, especially when 
you take into consideration that there is currently 
no official regulation in most countries to prohibit 
the access to ECs by youngsters.

Conclusion
Existing evidence indicates that EC use is by far a 
less harmful alternative to smoking. There is no 
tobacco and no combustion involved in EC use; 
therefore, regular vapers may avoid several harm-
ful toxic chemicals that are typically present in the 
smoke of tobacco cigarettes. Indeed, some toxic 
chemicals are released in the EC vapor as well, 
but their levels are substantially lower compared 
with tobacco smoke, and in some cases (such as 
nitrosamines) are comparable with the amounts 
found in pharmaceutical nicotine products. 
Surveys, clinical, chemistry and toxicology data 
have often been mispresented or misinterpreted 
by health authorities and tobacco regulators, in 
such a way that the potential for harmful conse-
quences of EC use has been largely exaggerated 
[Polosa and Caponnetto, 2013]. It is obvious that 
some residual risk associated with EC use may be 
present, but this is probably trivial compared with 
the devastating consequences of smoking. 
Moreover, ECs are recommended to smokers or 
former smokers only, as a substitute for conven-
tional cigarettes or to prevent smoking relapse; 
thus, any risk should be estimated relative to the 
risk of continuing or relapsing back to smoking 
and the low efficacy of currently approved medi-
cations for smoking cessation should be taken 
into consideration [Moore et al. 2009; Rigotti  

et al. 2010; Yudkin et al. 2003]. Nonetheless, more 
research is needed in several areas, such as atom-
izer design and materials to further reduce toxic 
emissions and improve nicotine delivery, and liq-
uid ingredients to determine the relative risk of 
the variety of compounds (mostly flavorings) 
inhaled. Regulations need to be implemented in 
order to maintain the current situation of minimal 
penetration of EC use in nonsmokers and young-
sters, while manufacturers should be forced to 
provide proof for the quality of the ingredients 
used and to perform tests on the efficiency and 
safety of their products. However, any regulatory 
decisions should not compromise the variability 
of choices for consumers and should make sure 
that ECs are more easily accessible compared 
with their main competitor, the tobacco cigarette. 
Consumers deserve, and should make, informed 
decisions and research will definitely promote 
this. In particular, current data on safety evalua-
tion and risk assessment of ECs is sufficient 
enough to avert restrictive regulatory measures as 
a consequence of an irrational application of the 
precautionary principle [Saitta et al. 2014].

ECs are a revolutionary product in tobacco harm 
reduction. Although they emit vapor, which 
resembles smoke, there is literally no fire (com-
bustion) and no ‘fire’ (suspicion or evidence that 
they may be the cause for disease in a similar way 
to tobacco cigarettes). Due to their unique char-
acteristics, ECs represent a historical opportu-
nity to save millions of lives and significantly 
reduce the burden of smoking-related diseases 
worldwide.
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