Electronic Cigarettes
WHAT LAWS GOVERN E-CIGARETTES IN SAN FRANCISCO?
California Health and Safety Code 119405 prohibits the sales of e-cigarettes to minors. Effective April 2014, San
Francisco Health Code Article 19N prohibits the use of e-cigarettes wherever traditional cigarettes are prohibited.
This generally means smoking or using e-cigarettes (vaping) is only permitted at the curb. Sales of e-cigarettes in
San Francisco require a tobacco permit, just like cigarettes. These are common sense regulations supported by
major health organizations such as the American Lung Association, American Heart Association, and World
Health Organization that have also been supported by vapor industry representative leader Smoke-Free
Alternatives Trade Association. They agree that e-cigarette products should not be sold to minors and advocate
that users “don’t vape on planes and other places where smoking is generally prohibited.” 1 Health code section
19N exists so a new potential pollutant is not introduced into environments that San Francisco has made smokefree.
E-cigarettes ARE NOT BANNED in San Francisco, they are simply
regulated. If businesses choose to sell these products, they are perfectly
allowed to as long as they are within the confines of the law. If a person
chooses to use these devices, they must be over 18 and use them only
where allowed by law. Please be considerate of others and vape and
smoke at the curb.

WHY IS THE CITY CONCERNED ABOUT E-CIGARETTES?
2

As of 2014, there were at least 466 different brands of e-cigarettes that came in all different shapes and sizes.
Despite urging from public health leaders, medical professionals, health and youth organizations, and individuals,
3,4
there are currently NO FDA REGULATIONS or STANDARDS IN E-CIGARETTE PRODUCTION. Therefore, all
e-cigarettes are not created equal. Just because one version is safe does not mean all are safe. The lack of
standards in production results in a lack of quality control. This has resulted in cases of malfunctioning e-cigarette
5,6
devices that have exploded and caused fires. Until regulations are set, caution is necessary.
Since introduction into the market, e-cigarette sales have been increasing exponentially. In 2013, sales were
7
estimated at $2.5 billion worldwide and are expected to top $10 billion by 2017. This rapid increase in sales and
use is also a cause for concern regarding youth uptake. Several large surveys have shown increased youth
8
usage of e-cigs with the potential for leading to traditional cigarette usage. (See: Are Young People Using Ecigarettes?)
E-cigarettes were introduced to the United States roughly eight years ago, and are therefore new products. There
are no long term studies on the health effects of first hand, second hand, or third hand e-cigarette usage.
Additionally, the onset of the diseases of interest, such as cancer, usually take decades to develop, therefore the
9
long term health effects of e-cigs will not be known for quite some time. There is already some evidence of
immediate adverse health effects similar to those resulting from cigarette usage such as airway resistance and
10
reduced fraction of exhaled nitrous oxide.
San Francisco subscribes to the Precautionary Principle, which states that if an activity or action has the potential
to harm, then precautionary measures must be taken. This also means the burden of definitive proof of safety lies
with the e-cigarette industry. There is also concern over the potential for e-cigarettes to renormalize tobacco use
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in smoke free environments and to cause confusion as to why it is allowed. Prior to San Francisco Health Code
Article 19N, the San Francisco Department of Public Health received several inquiries from businesses and
community members regarding e-cigarette usage in smoke free areas.

WHAT’S IN AN E-CIGARETTE?
See Table 1: What’s in an E-cigarette?
12

A common ingredient in most e-cigarettes is nicotine. Nicotine (LD 50 : 3.34mg/kg) is a stimulant and is toxic at
13
relatively low concentrations when compared to other stimulants such as caffeine (LD 50 : 192mg/kg). It is the
14
main addictive ingredient in cigarettes and has been considered as addictive as heroin or cocaine. Persons
8,15,16
under the age of 18 are highly susceptible due to their still developing brains.
Studies show that nicotine
17
usage at an early age causes changes to the brain and is associated with greater usage during adulthood. Like
most drugs, nicotine usage results in the development of tolerance and a necessity for increased usage. It is also
18
associated with withdrawal symptoms such as anxiety, loss of concentration, tremors, and teeth chattering.
19
Studies have shown that nicotine may act as a gateway drug for more illicit drugs, such as cocaine.
Inhalation of nicotine quickly distributes the drug into the
bloodstream and then the brain. Nicotine use can produce
birth defects through first hand or second hand
16,20
usage.
Nicotine is also readily absorbed through dermal
21
contact and can quickly lead to sickness. While nicotine is
not a carcinogen, studies have shown that it may act as a
22
“tumor promoter.” The amount of nicotine listed on an ecigarette product has been shown to be inaccurate at
23,24
times.
This is most likely attributable to a lack of quality
control standards. It should be noted that all e-cigarette
nicotine is derived from tobacco; therefore, e-cigarettes are
25
tobacco products.
Nicotine is a toxin and is NOT harmless.
Another common ingredient in e-cigarettes is propylene glycol, which is the component of e-cigs that creates the
simulation of cigarette smoke. Propylene glycol is generally regarded as safe as a food additive; however,
propylene glycol can produce sore throat, lung and eye irritation, and muscle soreness if inhaled in its gaseous
26,27
state. This can be particularly dangerous for persons with lung conditions such as asthma.
Dow Chemical
Company is the world leader of production of propylene glycol and states that it “does not support or recommend
the use of PG in applications where inhalation exposure or human eye contact with the spray mists of these
28
materials is likely.” Currently there is no long term data on the health effects of inhaling propylene glycol on a
29
regular basis.
Flavors such as strawberry, chocolate, cotton candy, grape, peach, cherry, etc., are also commonly found in ecigarettes. Flavorants that are generally regarded as safe (GRAS) by Section 201 (s) of the Federal Food, Drug,
and Cosmetic Act, are only considered safe as food additives. The Flavor and Extract Manufacturers Association
(FEMA) warns that e-cigarette flavor additives should not be considered safe due to their FEMA GRAS status.
This status is only awarded to flavors meant for human ingestion, not inhalation. They also further warn that the
use of occupational exposure limits (OELs), permissible exposure limits (PELs), recommended exposure limits
(RELs), and threshold limit values (TLVs) for flavorings are only applicable to workplace conditions and should not
30
be used as indicators of safety for e-cigarettes.
Several e-cigarette aerosols have tested positive for toxic substances, volatile organic compounds, tobacco
31,32, 33,34,43,44,45
specific nitrosamines, and heavy metals.
The presence of heavy metals, such as tin, lead, and
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zinc are most likely attributed to the lack of oversight in the manufacturing of e-cigarette parts. Ninety percent of
35
the world’s e-cigarettes are produced in China with little to no quality control standards. Carcinogens such as
formaldehyde and acrolein have been found in e-cig aerosol to be at similar, but at lower levels than the smoke
produced by cigarettes.
While e-cigarettes may contain and produce fewer toxins than traditional cigarettes, they are not harmless.
Without regulations, standards, and long term data; the safety of these products cannot be guaranteed or
determined.

HOW ARE E-CIGARETTES HARMFUL TO OTHERS?
SECOND-HAND HARM
See: Table 1: What’s in an E-cigarette?
A non-smoker sharing the same air
space can smell and see second-hand
smoke emitted from traditional
cigarettes, which are known to the
scientific community to contain toxic and
cancer-causing chemicals. Electronic
cigarettes do not emit the same smoke
as traditional cigarettes, but similar to
traditional cigarettes they can cause
second-hand exposure or “passive
vaping.”
When used, electronic cigarettes emit aerosol that often contains nicotine, ultrafine particles and low levels of
36,37
toxins, introducing new pollutants into the air.
Studies have found that non-smokers who were exposed to
passive vaping absorb nicotine (cotinine – a biomarker of nicotine) at significantly higher levels than those who
38
are not exposed to e-cigarettes or traditional cigarettes. In fact, the levels of cotinine absorbed by non-smokers
38,39
exposed to passive vaping are similar to that of traditional cigarettes.
The World Health Organization and
American Industrial Hygiene Association recommend that electronic cigarettes should not be used indoors or in
9,40
designated smoke-free environments due to potential harm.
San Francisco Health Code 19N prohibits the use
of electronic cigarettes in public places wherever the use of cigarettes is prohibited to minimize second-hand
harm to others. In addition to potential second hand harms, there is evidence that electronic cigarettes may be a
41
source of thirdhand exposure to nicotine.
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TABLE 1: WHAT’S IN AN E-CIGARETTE?
Without regulations and standards, contents of e-cigarette liquids vary, therefore the makeup of the aerosol
emitted varies as well. The following table summarizes some constituents detected in e-cigarette aerosol when
researchers measured the vaping and passive vaping of e-cigarettes and lists the potential harm of these
constituents.
(Prop 65) indicates that the constituent is listed on the California Prop 65 (Safe Drinking Water and Toxic Enforcement Act) list
42
of chemicals known to the state to cause cancer or reproductive toxicity. An asterisk (*) indicates that the constituent was
detected in studies examining second-hand harm. IARC = International Agency for Research on Cancer

Constituents

Source(s)

Volatile organic compound
43
Nicotine*
Goniewicz 2013, Schripp 2012 ,
44
Westenberger 2009 , Balbe
2014, Flouris 2013
Acetaldehyde*
Schripp 2012, Goniewicz 2013,
Hutzler 2014, Kosmider 2014
Acetyl Propionyl
Farsalinos 2014
Acrolein
Goniewicz 2013
45
Diacetyl
Farsalinos 2014
Diethylene Glycol
Westenberger 2009
Formaldehyde*
Schripp 2012, Goniewicz 2013,
Hutzler 2014, Kosmider 2014
Proplyene glycol*
Schripp 2012
Toluene
Goniewicz 2013
Metals
Aluminum
Williams 2013
Boron
Williams 2013
Cadmium
Goniewicz 2013
Calcium
Williams 2013
Chromium
Williams 2013
Iron
Lead

Williams 2013
Goniewicz 2013,
Williams 2013
Nickel
Williams 2013
Silicon
Williams 2013
Sodium
Williams 2013
Tin
Williams 2013
Carcinogenic nitrosamines
NNN
Goniewicz 2013, Westenberger
2009
NNK
Goniewicz 2013

Potential Harm
Reproductive harm; Carcinogenic and Reproductive toxin (Prop 65)

Toxic, irritating, possibly carcinogenic as classified as Group 2
based on IARC (Prop 65)
Respiratory disease
Toxic, irritating to nasal cavity
Respiratory disease
Poisonous organic compound
Toxic, irritating, carcinogenic; carcinogenic and reproductive toxin
classified as Group 1 based on IARC
Short term irritation of eyes, throat and airways
Carcinogenic and reproductive toxin (Prop 65)
Respiratory distress & disease
Respiratory distress
Toxic metal (Prop 65)
Respiratory distress
Carcinogenic, Respiratory disease toxicant, Reproductive
development toxicant (Prop 65)
Respiratory distress & disease
Carcinogenic, Respiratory disease toxicant, Reproductive
development toxicant (Prop 65)
Respiratory distress & disease (Prop 65)
Respiratory distress & disease
Respiratory distress & disease
Respiratory distress & disease
Carcinogenic and reproductive toxin
Carcinogenic nitrosamines

Other important findings from these studies include:
• Goniewicz et al (2013) showed that the following were emitted from the majority of e-cigarette products at
significantly higher levels (p<0.05) than that of a nicotine inhalator (reference): formaldehyde, acetaldehyde,
acrolein, and toluene. Nicorette inhalator was used as a reference because it is a Food and Drug Administration
approved cessation product.
• Williams et al (2013) showed the following were at higher concentration per 10 puffs in electronic cigarette
aerosol than in cigarettes: sodium, iron, aluminum, copper, and nickel. All of these metals can cause respiratory
distress.
• Farsalinos et al (2014) showed that 47% of samples that contain diacetyl and 41.5% of samples that contain
acetyl propionyl exposed people to levels higher than safety limits set by National Institute for Occupational
Safety and Health.
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NICOTINE POISONING OF CHILDREN FROM E-CIGARETTES
Cases of nicotine poisoning related to electronic cigarettes are dramatically increasing among children, mostly
under 5 years old. U.S. poison control centers have seen an increase in calls related to e-cigarettes from 1 per
month in 2010 to upwards of 200 per month in 2014. During that same period, among all tobacco-related calls the
proportion of e-cigarette related calls increased from 0.3% to 41.6%.More than half (57.8%) of e-cigarette
exposure calls reported an adverse health effect in comparison to 36% of cigarette related calls. Common
46
adverse health effects of e-cigarette calls are vomiting, nausea, and eye irritation. Currently, there are no
standards to require child-proof packaging of e-cigarette cartridges, making it easy for children to access toxic
47
nicotine, which is often colored and flavored.
E-liquids usually contain nicotine, which if ingested can be lethal;
10 mg or 2 teaspoon dose of nicotine can be fatal to a child. Half a pack of cigarettes contains about 10 mg of
48
nicotine; cartridges of electronic cigarettes contain up to 20 mg of nicotine depending on the brand and type.
49
Adults are often unaware that nicotine is toxic and can pose a health hazard to them and their child.

In December 2014, a one-year-old in New York was the first case of death related to ingestion of liquid nicotine
50
from an electronic cigarette. Adult poisonings related to e-cigarettes have also occurred. In Kentucky, 40% of
their poison control cases related to e-cigarettes involve adults including one woman who was admitted to a
hospital for cardiac problems after she spilled e-liquid and absorbed nicotine through her skin.
US Poison Control Cigarette & E-Cigarette Related Calls 2010-2014

E-cigarettes

Cigarettes

Adverse Health effects

36%
Non Adverse Health
Effects

42%
58%
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ARE YOUNG PEOPLE USING E-CIGARETTES?
Over the last few years multiple studies nationally and internationally have shown an increase in youth usage of
23
e-cigarettes. According to National Youth Tobacco Survey by the Centers for Disease Control and Prevention
(CDC), in 2013, 263,000 teens had used e-cigarettes but had never smoked traditional cigarettes. This
51
represents a 3-fold increase from the 79,000 young people reported in 2011.
Monitoring the Future, another
th
th
2014 nation-wide study, showed the same trend: 16% of 10 graders and 17% of 12 graders used e-cigs while
th
th
52
7% of 10 graders and 14% of 12 graders used cigarettes within the last month.
Another study showed that usage among 15-19 year olds
increased from 5.5% to 29.9% from 2010-11 to 2013-14
respectively.
However, youth are not replacing traditional
cigarette use with e-cigarettes. This study showed that usage of
both cigarettes and e-cigarettes (dual use) among these youths
53,54
increased from 3.6% to 21.8% during the same period.
Bay
Area schools have added e-cigarettes to their tobacco policies in
response to increasing usage and popularity among their
55
students.
Another study shows that children may be using e56
cigarettes to imitate the behaviors of their parents.
Early
nicotine addiction is a particular concern, especially among
youth. Youth tend to use e-cigarettes and traditional cigarettes
57
concurrently.
A closer look at the National Youth Tobacco Survey shows that youth who have ever smoked an electronic
cigarette were 1.7 times more likely to express positive intentions to smoke traditional cigarettes, than those who
8
have never used electronic cigarettes. A survey of almost 5,000 youth from middle school and high school
showed that one-fifth of youth who tried e-cigarettes did not know whether their e-cigarette contained nicotine.
Youth who had never smoked cigarettes were more likely to transition from e-cigarettes without nicotine to e58
cigarettes containing nicotine than youths that had previously smoked. Also, for youth who have ever smoked
cigarettes, e-cigarette use was associated with lower abstinence of cigarettes, implying that e-cigarettes may not
discourage cigarette usage or facilitate cessation.
Youth are being targeted by the e-cigarette industry with similar tactics to those used by traditional cigarette
, 59
sellers in the past, including cartoons, celebrities, flavors, and sports sponsorships.
The Food and Drug
60
Administration has considered flavored tobacco products as a starter product for youth and considered unsafe.
However, unlike marketing for traditional cigarettes, regulation of e-cigarettes marketing does not exist and
therefore youth are not protected from targeted marketing on television, radio, and the internet. In 2013, six ecigarette companies alone spent $59.3 million on marketing. Between 2012 and 2013, e-cigarette companies
61
offered sponsorship or free samples at 348 events, many of which were youth oriented. This level of marketing
62
seems to have been successful given that 89% of youth ages 13-17 are aware of e-cigarettes. An analysis of
Nielsen data showed that youth exposure to e-cigarette television advertisements increased by 256% between
63
2011 and 2013. Focus groups held with over 1,000 middle school, high school, and college-age youth showed
that the top reason for experimenting with e-cigarettes was curiosity (54.4%), appealing flavors (43.8%), and peer
64
influences (31.6%). Monitoring the Future Survey (2014) also found that youth tend to be less aware of potential
65
harms of e-cigarettes while the majority of youth know that cigarettes are harmful.
This lack of awareness of
66
potential harms of e-cigarettes may be associated with increased experimentation. Stanford University School
of Medicine has compiled a large depository of e-cigarette advertisements illustrating marketing toward youths
and similarities to previous tobacco industry tactics.
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WHAT IS BIG TOBACCO’S RELATIONSHIP TO E-CIGARETTES?
The electronic cigarette market initially consisted of businesses selling products over the internet. Now, major
tobacco companies have come into the electronic cigarette market due to a decline in cigarette sales in the United
67
States and local vape shop businesses are appearing. The growing e-cigarette market is an opportunity and the
68
tobacco industry is heavily investing in it. Business deals among major tobacco companies in the US and
69
internationally have changed the face of both the e-cigarette and cigarette industries. Currently, each major
tobacco company, such as Altria (Philip Morris International), Lorillard, and Reynolds American, owns an e70
cigarette company. Patents of e-cigarettes have been purchased and intellectual property rights are being
obtained, promising future law suits between rivals with similar technology. In 2013, British Imperial bought a
portfolio of global e-cigarette patents from Dragonite International, the company credited for inventing the e71
cigarette.

DO E-CIGARETTES HELP PEOPLE QUIT SMOKING?
No e-cigarette product has been evaluated or approved as a smoking cessation device. Studies have shown that
they are no more effective than approved cessation methods on the population level. An analysis of state
72
telephone quit line callers showed that e-cigarette users were less likely to remain tobacco abstinent. Other
longitudinal studies have also demonstrated that e-cigarette usage was not a predictor of abstinence and in some
73,74
instances resulted in increased tobacco usage.
However, it should be noted that many short and long term
smokers have claimed to have quit or reduced smoking traditional cigarettes through the usage of e-cigarettes.
Despite these claims, smoking cessation is complicated and it is impossible to state that one method will work for
75
everyone. The success of a cessation attempt is influenced by many factors such as age, gender, smoking
76
history, and environment in addition to method. Analysis of sales shows that many e-cig users are either
returning to traditional cigarettes or using both products (dual use). It is believed that up to 80% of e-cig users are
77
using both traditional and electronic cigarettes. More extensive research is required to determine the impacts of
these devices. Experts state that e-cigarettes should only be used when other approved methods have failed and
78
should be used with caution.
Many proponents of e-cigarettes have claimed the product to be a method of harm reduction. However, unlike
with needle exchange and other harm reduction practices, e-cigarettes are sold with a vested business interest.
79
A successful e-cigarette harm reduction model would be counter intuitive to a sustainable business.
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