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STORY AT-A-GLANCE

> A study found that when e-cigarette vapor reacts with indoor ozone, it forms ultrafine
particles containing metals such as iron and zinc. These chemically altered particles
generate free radicals that can irritate and damage lung tissue, particularly in enclosed or

poorly ventilated spaces

> Vaping isn't harmless — it's addictive, filled with toxic chemicals, and can damage your
lungs. It hooks kids with sweet flavors, and it hasn't even been proven to help people quit

smoking

> Secondhand smoke comes from what people exhale. Thirdhand smoke is the sticky
residue left behind on surfaces like carpets, curtains, and clothes, especially dangerous

for crawling kids and people with asthma

> Keep all indoor spaces 100% vape- and smoke-free. Open windows if exposure occurs,
but don't rely on air purifiers alone. Toxic chemicals can linger on toys, clothes, and

furniture

> Eating better, staying active, and using stress-relief tools like Emotional Freedom
Techniques (EFT) can support your body and mind during nicotine withdrawal and make

the process of quitting more manageable

Promoted in ads as sleek and chic, vaping is often framed as the "trendier" and "safer"
alternative to traditional cigarettes.” Roughly 8% of U.S. adults today use e-cigarettes,?

according to 2024 Gallup data; even young people are becoming addicted to it, with 1.63
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million middle and high school students now using e-cigs, according to the U.S. Centers

for Disease Control and Prevention (CDC).3

It's no surprise that thick, fruit-scented vape plumes now drift through parks, parties,
and even school parking lots, and have become so common that most people don't think
twice about breathing them in. But behind the quirky flavors and fragrant plumes lies a
growing public health concern — even for non-vapers. Researchers are taking a closer
look at what happens when you breathe in secondhand vape plumes, and how they can

form more damaging chemicals when mixed with indoor air.

Can Secondhand Vape Clouds Harm Your Lungs?

A recent study conducted by researchers at the University of California, Riverside,
examined how indoor vape plumes evolve over time and whether secondhand vapor
could pose risks to bystanders. Published in the journal Environmental Science and
Technology* by the American Chemical Society, the study focused on what happens
when vape aerosols mix with indoor ozone (a reactive gas commonly produced by
electronics, printers, and some air purifiers) and are inhaled after lingering in the air.>s

To conduct this controlled laboratory study, the researchers used two refillable vape
pens filled with a simple vape liquid containing a single plant-based flavoring compound
(a floral terpene) without any nicotine. They also wanted to understand how these
substances behave in moist conditions, similar to what occurs inside the lungs.

» How indoor air chemistry changes e-cigarette vapor — Vape aerosol was released
into a chamber containing ozone at levels similar to those found inside homes and
buildings. Ozone is a reactive gas that can alter airborne particles. The vapor
remained in the chamber for 90 minutes to allow these reactions to occur.
Researchers then collected the chemically altered aerosol and analyzed it for

particle size, metal content, and peroxide levels.



The aerosols were found to contain iron, aluminum, and zinc, along with small
amounts of heavy metals such as lead, arsenic, and tin. They also contained
peroxides — a class of reactive chemicals that generate harmful radicals. Radicals
are unstable molecules that act like tiny wrecking balls inside your body, bouncing

around and damaging cells, including delicate lung tissue.

» The smallest particles carried the highest chemical load — Ultrafine particles,
which are extremely small particles capable of reaching deep into the lungs,
contained higher concentrations of metals and peroxide compounds than larger

particles.

 Ultrafine particles posed the greatest threat to lung health — To mimic what
happens inside the lungs, the samples were mixed into a water-based solution
similar to lung fluid. The ultrafine particles produced 100 times more radicals per

unit of weight compared to the larger particles.

Because ultrafine particles can reach the alveoli (air sacs deep in the lungs), the
radical formation raises concerns about tissue irritation and a gradual decline in

lung function. As noted by corresponding author, Ying-Hsuan Lin:

"Our study reveals that the chemical cocktail of metal nanoparticles and
reactive peroxides in aged e-cigarette aerosols creates a unique profile of
respiratory health risks, highlighting that secondhand vapor is something
bystanders shouldn't have to breathe."

The findings of this study show that secondhand vape dangers aren't limited to the
moment someone exhales. This table breaks down what researchers found, from how

these particles behave in the body to why indoor exposure matters for families.

Finding Why it matters

E-cigarette vapor altered by indoor air These particles can form free radicals,

forms metal-containing ultrafine particles which may damage lung tissue over time




Finding Why it matters

The smallest particles go deep into the This raises risks for kids, infants, and
lungs people with asthma or other lung issues
Vape exposure builds up faster in tight, These areas trap more harmful particles,
unventilated spaces like cars or making exposure more intense
bathrooms

Experts now recommend treating Clear indoor rules can help protect
secondhand vape like secondhand bystanders, especially children and
smoke vulnerable groups

For more information on the connection between vaping and life-threatening respiratory

lung diseases, check out "Vaping Significantly Increases Your Risk of COPD."

Why Vaping Will Never Be a Safe Option

According to the American Heart Association (AHA), vaping is often framed as the
"lesser evil" compared to tobacco smoking. But while it may produce fewer combustion
toxins than cigarettes, recent science and expert guidance warn that using e-cigarettes
still comes with serious health risks.?

» Vapes are addictive and harmful — Most e-cigarettes deliver nicotine, a highly
addictive stimulant that can alter brain development in kids, teens, and unborn
babies. According to the AHA, some vapes deliver more nicotine per puff than a

traditional cigarette.

» Vaping hasn't been proven effective for quitting smoking — While some claim
vapes help people quit, research shows many users continue both smoking and
vaping (called "dual use").
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» E-cigarette use has caused severe lung injuries — Thousands of cases of severe
lung injury were reported during the 2019 E-cigarette or Vaping Use-Associated
Lung Injury (EVALI) outbreak, many linked to black-market vape cartridges. The CDC

recommends avoiding all vape products until more is known.

* The biggest concern? E-cigs normalize nicotine use again, especially among
younger audiences — Tobacco companies are spending billions to market vapes as
sleek and fun, especially to the youth. Nearly 9 in 10 teen users choose flavored

vapes, and exposure to online vape ads is widespread.

* The AHA calls for stricter rules on vaping — The organization recommends raising
the age for e-cigarette sales, removing all flavors, taxing vapes like cigarettes, and

banning them indoors — just like traditional tobacco products.

What's the Difference Between Secondhand and Thirdhand
Smoke Exposure?

Vaping's risks don't just affect the primary user. The chemicals left behind take different

forms depending on how and where they settle.

Secondhand smoke and vape aerosol come from what a smoker exhales or what burns
or heats up in a cigarette, vape, pipe, hookah, or cigar. Meanwhile, thirdhand smoke is
the residue that sticks to carpets, clothes, toys, furniture, and even hair long after the

plume fades.

According to the American Thoracic Society, both types of exposures can carry serious
risks — even if you're not the one smoking or vaping.° Young children are especially
vulnerable because they often touch contaminated surfaces and put their hands in their

mouths.

+ Tobacco smoke and e-cigarette aerosols contain toxic, disease-causing chemicals
— Exposure to these toxins has been linked to asthma, lung damage, heart disease,

cancer, and increased risk of sudden infant death syndrome (SIDS), stillbirth, and



preterm birth. The risk is higher among vulnerable populations, such as pregnant

women, children, and people with existing respiratory conditions like chronic

obstructive pulmonary disease (COPD).

» The claim that vape is "just vapor" is misleading — There's evidence that

nonsmokers exposed to vape aerosol take in nicotine at levels like those exposed to

secondhand smoke. Along with nicotine, they may also inhale ultrafine particles and

chemicals like lead, formaldehyde, and toluene — all linked to cardiovascular

damage and cancer risk."

Air purifiers can't remove all the harmful chemicals, and smoke or aerosol can pass

through vents and closed doors. The safest approach is to keep all living spaces 100%

smoke- and vape-free.

Secondhand vape aerosol, thirdhand residue, and traditional cigarette smoke may look

and smell different, but all can affect the air inside your home. Here's a side-by-side look

at what lingers, what sticks around, and what you may still be breathing in.

Category

Where it comes

from

Secondhand vape Secondhand cigarette Thirdhand smoke

aerosol

Comes from what a
person exhales or
from a heated e-
cigarette. Often
smells fruity or

sweet.

smoke

Comes from what a

person exhales or
from a burning
cigarette, cigar,
pipe or hookah.
Strong, smoky

smell.

(leftover residue)

Sticks to carpets,
clothes, toys,
furniture, walls, and
hair — even after

the air looks clear.

How it enters the
body

Breathed in by
people nearby. Tiny

particles and gases

Breathed in by
people nearby.
Toxins cling to air

and surfaces.

Touched, breathed
in, or swallowed —

especially by kids



Category Secondhand vape Secondhand cigarette Thirdhand smoke
aerosol smoke (leftover residue)
can also stay in the who crawl, play or

air and enter lungs. mouth objects.

What it contains Ultrafine particles, Smoke from The same toxic

nicotine, flavorings,
and chemicals that
can turn into

harmful radicals as

the vapor lingers.

burning tobacco
with thousands of
harmful and
cancer-causing
chemicals.

chemicals found in
cigarette smoke —
stuck to surfaces

and still reactive.

How long it lingers

Can stay in the air
and keep reacting
with indoor
pollution and
ozone. Doesn't just

disappear.

Lingers in air and
sticks to clothing,
walls, and
upholstery. Easy to
smell and detect.

Can stay on
surfaces for days
or even weeks. Air
purifiers and
sprays don't fully

remove it.

Health concerns

Can trigger asthma
attacks and expose
others to nicotine
and cancer-
causing
substances.

Linked to cancer,
lung damage, heart
disease, and
asthma.

Linked to increased
risk of asthma,
infections, and
chemical exposure
— especially for
babies and

children.

Who is most at risk

Children, pregnant
women, and people
with asthma or
lung conditions.

Children, pregnant
women, and
anyone with health

vulnerabilities.

Infants, toddlers,
and kids who crawl
or put toys or
fingers in their

mouths.




Category Secondhand vape Secondhand cigarette Thirdhand smoke

aerosol smoke (leftover residue)
What experts Don't vape indoors  No smoking Keep all spaces
recommend —even if itseems  indoors — ever. completely smoke-
harmless. Even with a window and vape-free.
open, therisk is Cleaning and air
No-vape rules for still high. purifiers don't fully
homes, schools, fix thirdhand
and cars protect exposure.
everyone.

Understanding the science is important, but what matters most is what you do with it.
Whether you're a smoker, vape user, or are living with one, a few practical changes at

home can sharply cut your family's exposure.

How to Stop Smoking or Vaping

If you're vaping because you think it's a safer alternative to smoking, it's time to rethink
that decision. | recommend quitting altogether — both e-cigarettes and tobacco — and
making changes at home to protect the people around you. To get you started on the

right path, here are strategies to help you:"

1. Stop vaping and smoking — Every puff of an e-cigarette or cigarette releases toxic
chemicals into your lungs and the air around you. The nicotine, artificial flavorings
and chemical aerosols in vapes don't just affect you — they linger on surfaces, drift
through rooms and expose your family to secondhand and thirdhand toxins.
Quitting completely is the best way to stop the damage.

2. Know your triggers and avoid them — Triggers can be emotional (like stress or
loneliness) or situational (like drinking alcohol, driving, or socializing with other

smokers). Recognizing them is the first step toward breaking the cycle.



3. Join a structured quitting program — Smoking cessation programs offer step-by-
step guidance, peer support, and education about quitting tools such as Nicotine
Replacement Therapy (NRT). Many hospitals offer online programs that are very
helpful.

4. Be patient with yourself — Most people don't quit on the first try. It may take several
attempts before you fully break free. That's normal. Be kind to yourself and treat
each attempt as progress.

5. Get support from people who care — Let your friends and family know you're
quitting and ask them for encouragement. Use mobile apps, text reminders, or join
digital communities like SmokefreeUS or the lllinois Tobacco Quitline for 24/7

support.

5 tips to help you quit smoking or vaping

1. Make a decision to stop smoking and avoid your triggers.
2. Join a structured quitting program.

3. Optimize your diet; choose a balanced, bioenergetic eating style built around
whole carbohydrates, lean protein, and healthy fats to optimize cellular
energy, reduce mitochondrial stress, and improve your body’s ability to heal
from nicotine-related damage.

4. Implement an exercise regimen to support your body through withdrawal and

recovery.

5. Find a healthy emotional outlet to release stress rather than reaching for a
smoke.

More Habits to Help You Quit Smoking



Once you've made the decision to quit, the next step is building daily habits that support
your commitment. These simple, proven strategies can help your body recover faster,
reduce withdrawal stress, and keep you focused on the bigger goal.

» Optimize your diet for better cellular energy — Choose a balanced, bioenergetic
eating style built around whole carbohydrates, lean protein, and healthy fats. This
helps your cells produce energy efficiently, reduces mitochondrial stress, and
improves your body's ability to heal from nicotine-related damage. | talk about this
in detail in my book, "Your Guide to Cellular Health: Unlocking the Science of

Longevity and Joy."

» Exercise regularly to rebuild strength — Exercise is one of the most powerful tools
to support your body through withdrawal and recovery. It improves insulin
sensitivity, boosts circulation, supports cardiovascular function, and lifts your
mood. Aim for at least 150 minutes of moderate aerobic activity and two to three

resistance sessions per week.

For exercise, | suggest starting with walking because it's gentle, effective and hard
to overdo. In my interview with Dr. James O'Keefe, he explained that long periods of
intense exercise can eventually stress the body much like a sedentary lifestyle
does.

» Find a healthy emotional outlet — Whether it's exercise, meditation, relaxation
techniques or Emotional Freedom Techniques (EFT), having a tool to release stress
and emotional tension makes a significant difference. EFT can help clear emotional
blockages, restore mind-body balance and reduce the urge to reach for nicotine
when stress hits.

Quitting smoking or vaping isn't a walk in the park, especially if it's been part of your life
for years. But every step you take toward breathing clean air again gives your body a

chance to repair and your loved ones a better future.
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Frequently Asked Questions (FAQs) About Secondhand Vape
Dangers

Q: Can secondhand vape aerosol harm your lungs even if it doesn't contain

nicotine?

A: Yes. Research shows that when vape aerosol reacts with indoor ozone, it forms
ultrafine particles containing metals and reactive peroxides. These particles can
generate free radicals that irritate and damage lung tissue, even when the original

vape liquid does not contain nicotine.

Q: Why are ultrafine particles from vaping especially concerning?

A: Ultrafine particles are small enough to travel deep into the lungs and reach the
alveoli. In laboratory testing, these smallest particles produced significantly higher
levels of damaging radicals, raising concerns about long-term lung irritation and
reduced respiratory function.

Q: What is the difference between secondhand and thirdhand vape exposure?

A: Secondhand exposure occurs when you breathe in aerosol exhaled by someone
else. Thirdhand exposure refers to the residue that settles on surfaces such as
furniture, clothing and toys. Both forms can expose you to nicotine, metals and other

harmful chemicals, even after the visible vapor disappears.

Q: Does vaping indoors increase exposure risks for others?



A: Yes. In enclosed or poorly ventilated spaces, vape aerosol can build up and
continue reacting with indoor air pollutants like ozone. This can increase the
concentration of harmful particles, making exposure more intense for children,

pregnant women and people with asthma or other lung conditions.

Q: Can air purifiers make indoor vaping safe?

A: No. While some air purifiers may reduce odors or certain particles, they do not
remove all harmful chemicals or thirdhand residue. Health experts recommend
maintaining completely smoke- and vape-free indoor spaces to protect bystanders.
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