
  Vaping devices use sleek and colorful 
     designs appealing to young consumers.
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Vaping and Youth: Stay in the Know

Sound the Alarm: 
Youth Vaping Can Harm

VAPING IS THE USE of battery-operated de-
vices to inhale nicotine, flavoring, or other drugs 
in the form of an aerosol. These devices go by 
many names and have various types including 
vapes, vape pens, e-cigarettes (e-cigs), cig-a-
likes, mods, tanks, disposables, or electronic nic-
otine delivery systems (ENDS).
During the 2010s, e-cigarette use, commonly 
known as vaping, gained widespread popularity 
among youth. E-cigarette use rose dramatically, 
from just 220,000 high school students in 2011 
to over 3 million by 2018.  This sharp increase, 
particularly between 2017 and 2018, led the 20th 
U.S. Surgeon General to declare youth vaping an 
epidemic.  In 2019, vaping usage among high 
school students was nearly 1 in 3. Today, vaping 
continues to be the most used form of tobacco 
among youth, despite declines since the 2019 
peak. In 2024, more than 1.6 million U.S. youth 
reported currently vaping.3, 4

1, 2

1

As of July 2024, more than 86% of e-cigarettes 
on the market were illegal products , the major-
ity deriving from China, despite seizures of mil-
lions of illegal units by the U.S. Food and Drug 
Administration  and U.S. Customs and Border 
Protection. These unauthorized vapes, often 
flavored and marketed to appeal to youth, are 
flooding the U.S. market from China through de-
ceptive shipping practices such as mislabeling 
packages as toys or electronics bypassing regu-
latory oversight and posing serious public health 
risks. In response, federal agencies have ramped 
up seizures and issued warning letters to combat 
the illicit trade.  These illegal imports from China 6

6

5

constitute an unusual and extraordinary threat to 
the public of the United States.7

While there continue to be many unknowns 
about vaping due to their relatively recent devel-
opment, there are several known dangers about 
the products and their threat to America’s youth. 

Learn the Basics
Vaping devices share similar basic components, 
i.e., a battery, heating element (usually a coil or 
wick), and a tank or pod that contains the e-liquid 
(fluid that is turned into aerosol in an e-cigarette).
The e-liquid within a vape usually contains nico-
tine, propylene glycol, vegetable glycerin or glyc-
erol, flavorings, and may contain metal particles or 
other chemicals. Other e-liquids may contain can-
nabis concentrates like THC or CBD.8

https://www.cdc.gov/tobacco/basic_information/e-cigarettes/pdfs/ecigarette-or-vaping-products-visual-dictionary-508.pdf
https://www.cdc.gov/tobacco/basic_information/e-cigarettes/pdfs/ecigarette-or-vaping-products-visual-dictionary-508.pdf


In 2019, an outbreak of lung injuries 
was strongly linked to the vaping of THC 
products containing thickening agents.

     Designed to resemble a toy camera, vapes 
          like this one have added appeal to youth.
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Know the Facts
ĵ  

ĵ  

In 2024, more than 1.6 million U.S. youth vaped.9 

When vaping, nicotine absorbs rapidly and 
reaches the brain quickly, delivering a dopamine 
surge resulting in feelings of pleasure and reward.10

ĵ  Vapes have been the most commonly used 
tobacco product among middle and high school 
students in the U.S. for a decade.  11, 12

ĵ  In 2024, 87.6% of current e-cigarette users 
vaped flavored e-cigarettes.13, 14

ĵ  Disposable e-cigarettes were the most com-
mon type of vape used, at 55.6%, by current 
vape users in 2024. 13, 14

ĵ  As of September 2025, there are only 39 FDA 
authorized e-cigarette products for sale to per-
sons over the age of 21.  The sale of e-cigarettes 
to persons under the age of 21 is prohibited. 

15

ĵ  Use of multiple tobacco products is also a 
concern among middle and high school stu-
dents, with 38.9% and 36.6% of current users, 
respectively, using more than one type of tobac-
co product in 2024.8

ĵ  More than half of middle and high school stu-
dents who currently use e-cigarettes want to quit 
and have tried to quit; in 2020 63.9% of current 
e-cigarette users reported wanting to quit and 
67.4% reported trying to quit in the last year.14

Recognize the Risks
Youth should not use e-cigarettes and adults who 
do not otherwise use tobacco should not start.9 
Many vaping products accessible to youth are not 
authorized by the FDA and are illegally marketed.
Most vapes contain high concentrations of nico-
tine, which is the same highly addictive chemical 
found in cigarettes!  8

A human brain doesn’t fully mature until around 
age 25. Nicotine exposure can negatively af-
fect normal brain development by impacting 
concentration and reducing impulse controls. 
Additionally, nicotine can worsen mental health 
issues (e.g., anxiety or depression) and may en-
hance the risk of developing chronic diseases 
(e.g., cancer and heart disease).16, 17

Self-reported hypertension, of similar magni-
tude to that of cigarette smoking and hyperten-
sion, was found to be associated with vaping.  
Accumulating evidence has indicated that expo-
sure to e-cigarettes can lead to harmful cardio-
vascular effects, including blood vessel damage 
and heart failure.

18



Companies are using  
predatory marketing tactics  
to popularize and normalize  
vaping among youth.

  Vapes often have additives that can  
     pose serious health risks for youth.
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Vaping aerosol can cause lung damage from 
harmful chemicals, e.g. formaldehyde, acrolein 
and acetaldehyde.  They are made from chem-
icals, which are not safe to inhale and can be 
harmful to the lungs when inhaled.  Secondhand 
nicotine vape exposure can result in the risk of 
asthma exacerbation.20

9

19

Research has detected arsenic along with other 
toxic metals in vapes, e.g. chromium, antimony, 
nickel, lead, tin, and aluminum.  Inorganic ar-
senic and antimony are classified as carcinogenic 
and can lead to an increased risk of cancer and 
disruption of hormones.  Further, the exposure 
to heavy metals through vaping can have brain re-
modeling effects that last beyond adolescence.23

21, 22

21, 22

Teens should also not use vapes — especially 
from informal or illicit sources — containing THC, a 
psychoactive component of the marijuana plant. 
In 2019, an outbreak of lung injuries was strongly 
linked to the vaping of THC products containing 
thickening agents, like vitamin E acetate.24

Vaping leads to changes in the oral microbi-
ome and inflammation, which may elicit oral dis-
ease.  Oral effects from vaping include in-
creased risks of gum disease, tooth decay, oral 
mucosal lesions, impaired wound healing, dry 
mouth, and bad breath.  In 
addition, vape explosions can result in extensive 
damage to the mouth and face (e.g., burns, facial 
fracture, and tooth loss), and even death.28, 29

27, 28, 29, 30, 31, 32, 33, 34, 35, 36

25, 26

There is conclusive evidence linking vape use with 
seizures.  Nicotine and other chemicals present in 
vapes may play a role in the onset of seizures, es-
pecially in youth.  Long term implications of sei-
zures associated with vape use are still unknown.

38, 39

37

Additional Harmful Effects of Vaping
ĵ  Increased risk of seizures, especially  
in youth29

ĵ  Severe burns or other injuries due to vape 
explosions37,38

ĵ  Altered oral microbiome leading to gum 
disease, tooth decay, oral mucosal lesions, 
impaired wound healing, dry mouth, and bad 
breath28, 29, 30, 31, 32, 33, 34, 35

ĵ  Short- and long-term effects on attention, 
learning, and memory

ĵ  

ĵ  

ĵ  

ĵ  

ĵ  

Irritability and mood swings

Insomnia, restlessness, and sleeplessness

Coughing and wheezing

Nausea, vomiting, headaches, and dizziness

Nicotine addiction



Some youth are  
using online or social  
media strategies to  
bypass in-store age verification

   Some vaping devices use illegal gaming  
      elements to encourage and increase use.
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  New onset of seizuresĵ

  ĵ Cavities and gum disease

Understand the Popularity 
Among Youth
The popularity of vaping among youth is due to 
any combination of factors which include:
ĵ  most vapes having various flavors that youth 
find attractive
ĵ  some vapes costing less than regular cig-
arettes or users receiving price incentives or 
free samples40

ĵ  social influences and use of online or social me-
dia strategies to bypass in-store age verification40

ĵ  sleek and modern design of devices, featuring 
bright colors to give a less harmful appearance
ĵ  positioning of products at festivals and within 
digital games,  and41, 42

ĵ  using similar predatory marketing tactics by 
tobacco companies with vapes like appealing 
flavors, advertisements or promotions in retail 
settings normalizing use, using bright colors and 
models.40, 43

More on the Gamification of Vaping
ĵ  Popularizes vaping through engaging features, 
competition, reward system, and collecting devices.
ĵ  Includes entertainment that is more appealing 
to teens, e.g., virtual pets or video games.44

ĵ  Accelerates the risk of nicotine addiction 
combining the behavioral addiction of both nico-
tine and gaming.
ĵ  Contributes to decline of physical activity and 
healthy cardiorespiratory fitness.18

Although FDA has authorized some e-cigarettes 
for sale, popular unauthorized vapes with gaming 
features, or those that come in flavors that may 
be attractive to youth, are on the market illegally. 
The FDA and its federal partners are addressing 
this issue through a wide range of actions, such 
as regularly seizing millions of unauthorized va-
pes at ports of entry and issuing monetary pen-
alties to retailers violating the law.  6

Get Informed

Would you like more information?
  ĵ

  ĵ

  ĵ

  ĵ

Vapes: real facts - The Real Cost
E-cigarettes (Vapes)
Youth and Smoking
Infographics: The Risks of Vaping,  

https://therealcost.betobaccofree.hhs.gov/vapes/real-facts
https://www.cdc.gov/tobacco/e-cigarettes/
https://www.lung.org/quit-smoking/helping-teens-quit/kids-and-smoking
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdigitalmedia.hhs.gov%2Ftobacco%2Fprint_materials%2FCTP-249%3Flocale%3Den&data=05%7C02%7CGTuckett%40hrsa.gov%7Cf369c39bfe57449459cf08dd96d778a5%7C14b77578977342d58507251ca2dc2b06%7C0%7C0%7C638832574376573482%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=67mQuyzMst8XdTpC4M9OCvI3S5vP7q6IYNXNCsdUYis%3D&reserved=0


There are many ways for youth  
to get help with quitting vaping. 
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Vaping Misperceptions, Talk to Kids About the 
Risks of Vaping, 2024 NYTS MMWR on E-cigs 
and Nicotine Pouches

Are you a parent, guardian, or caregiver?
  ĵ Check out the American Lung Association’s 

course on Talking to Your Child about Vaping
  ĵ For families helping young people:  

text “QUIT” to 202.899.7550

Are you an educator who would like 
resources for your classroom or school?

  ĵ CDC’s Empower Vape-Free Youth Campaign
  ĵ FDA’s Vaping Prevention and Education 

Resource Center and Vaping and E-cigarettes:  
a Toolkit for Working with Youth 

Interested in getting trained in tobacco 
product cessation interventions?

  ĵ USPHS-Rx for Change: Tobacco Cessation 
Intervention Program

  ĵ American Lung Association: Multiple 
Cessation Facilitator and Quit Programs

Additional Resources

Are you or do you know someone who  
is ready to quit vaping or smoking?

  ĵ Speak to a doctor, pharmacist, or tobacco 
treatment specialist about treatment options

  ĵ Ask trusted friends and family for support
  ĵ Visit teen.smokefree.gov and  

teen.smokefree.gov/quit-vaping
  ĵ Call the CDC Quitline at: 1-800-QUIT-NOW

  ĵ Text DITCHVAPE to 88709
  ĵ Try the American Lung Association’s  

Not-on-Tobacco Program: Teen Smoking  
and Vaping Cessation Program or the mobile-
friendly version, Not for Me 

  ĵ Nonprofit organization committed to nicotine 
and tobacco cessation: truthinitiative.org

Are you a health professional  
or provider?

  ĵ Act-Counsel-Treat: Quick Reference Guide  
by the American Lung Association

  ĵ USPHS Tobacco Cessation and Counseling 
Billing Toolkit

  ĵ Penn State Nicotine Dependence Index  
to measure nicotine dependence 

—
Content created by the Office of the Assistant Secretary 
for Health, the Office of the Surgeon General, the Smoking 
and Tobacco Use Advisory Committee and Food and Drug 
Administration’s Center for Tobacco and Products.

Content last reviewed September 8, 2025.
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https://www.cdc.gov/mmwr/volumes/73/wr/mm7341a2.htm
https://www.cdc.gov/mmwr/volumes/73/wr/mm7341a2.htm
https://www.lung.org/quit-smoking/helping-teens-quit/talking-about-vaping-training
https://www.cdc.gov/tobacco/e-cigarettes/empower-vape-free-youth-campaign.html
http://www.fda.gov/youthvapingresources
http://www.fda.gov/youthvapingresources
https://digitalmedia.hhs.gov/tobacco/print_materials/CTP-218?locale=en
https://digitalmedia.hhs.gov/tobacco/print_materials/CTP-218?locale=en
https://ce.pharmacy.purdue.edu/content/usphs
https://ce.pharmacy.purdue.edu/content/usphs
https://lung.training/
https://lung.training/
https://teen.smokefree.gov
https://teen.smokefree.gov/quit-vaping
https://www.lung.org/quit-smoking/helping-teens-quit/not-on-tobacco
https://notforme.org/
https://www.truthinitiative.org/
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Page 6 | Vaping and Youth: Stay in the Know | U.S. Department of Health and Human Services

10. MD Anderson Cancer Center. (2024). Vaping and your brain: 
What to know. https://www.mdanderson.org/cancerwise/vaping-
and-your-brain-what-to-know.h00-159696756.html 

11. U.S. Department of Health and Human Services. (2024). 
Reported use of most drugs among adolescents remained low in 
2024. National Institute on Drug Abuse. https://nida.nih.gov/news-
events/news-releases/2024/12/reported-use-of-most-among-
adolescents-remained-low-in-2024 

12. U.S. Department of Health and Human Services. (2016). 
E-Cigarette use among youth and young adults. National Institutes 
of Health. https://www.ncbi.nlm.nih.gov/books/NBK538680 

13. Jamal, A., Park-Lee, E., Birdsey, J., et al. (2024). Tobacco 
product use among middle and high school students — National 
Youth Tobacco Survey, United States, 2024. Morbidity and 
Mortality Weekly Report, 73(41), 917–924.

14. Zhang, L., Gentzke, A., Trivers, K.F., & VanFrank, B. (2022). 
Tobacco cessation behaviors among U.S. middle and high school 
students, 2020. Journal of Adolescent Health. 70(1), 147–154. 
https://pubmed.ncbi.nlm.nih.gov/34930566/

15. U.S. Food and Drug Administration. (2024, March 28). FDA 
launches searchable tobacco products database. https://www.fda.
gov/tobacco-products/ctp-newsroom/fda-launches-searchable-
tobacco-products-database[1](https://www.fda.gov/tobacco-
products/ctp-newsroom/fda-launches-searchable-tobacco-
products-database)

16. Golder, S., Hartwell, G., Barnett, L.M., et al. Vaping and harm 
in young people: umbrella review. Tobacco Control. Advanced 
online publication. https://doi.org/10.1136/tc-2024-059219

17. Glantz, S., Jeffers, A., Winickoff, J.P. Nicotine addiction and 
intensity of e-cigarette use by adolescents in the US, 2014 to 2021. 
JAMA Network Open, 5(11),e2240671. https://pubmed.ncbi.nlm.nih.
gov/36342713/

18. Miller, C.R., Shi H, Li. D., Goniewicz, M.L. (2021). Cross-sectional 
associations of smoking and e-cigarette use with self-reported 
diagnosed hypertension: findings from wave 3 of the population 
assessment of tobacco and health study. Toxics, 9(52). https://doi.
org/10.3390/toxics9030052 

19. Ogunwale, M.A., Li, M., Ramakrishnam, Raju, M.V., Chen, Y., 
Nantz, M.H., Conklin, D.J., & Fu, X.A. (2017). Aldehyde detection in 
electronic cigarette aerosols. ACS Omega. 2(3), 1207-1214.

20. Constantino, S., Torre, A., Randazzese, S.F., et al. (2024). 
Association between second-hand exposure to e-cigarettes at 
home and exacerbations in children with asthma. Children (Basel), 
11(3),356. https://pmc.ncbi.nlm.nih.gov/articles/PMC10969563/

21. Aherrera, A., Lin, J.J., Chen, R., et al. (2023). Metal 
concentrations in e-cigarette aerosol samples: a comparison by 
device type and flavor. Environmental Health Perspectives, 131(12).  
https://pubmed.ncbi.nlm.nih.gov/38048100/

1. Cullen, K.A., Ambrose, B.K., Gentzke, A.S., Apelberg, B.J., 
Jamal, A. & King, B.A. (2018). Notes from the Field: Use of 
electronic cigarettes and any tobacco product among middle 
and high school students — United States, 2011–2018. Morbidity 
and Mortality Weekly Report, 67(45), 1276–1277. https://doi.
org/10.15585/mmwr.mm6745a5

2. Fadus, M.C., Smith, T.T., & Squeglia, L.M. (2019) The rise of 
e-cigarettes, pod mod devices, and JUUL among youth: Factors 
influencing use, health implications, and downstream effects. Drug 
Alcohol Dependence, 201, 85-93. https://pubmed.ncbi.nlm.nih.
gov/31200279/

3. U.S. Department of Health and Human Services, Office of 
Surgeon General. (2018). Surgeon General’s advisory on e-cigarette 
use among youth. https://stacks.cdc.gov/view/cdc/153187

4. Cullen, K.A., Gentzke, A.S., Sawdey, M.D., et al. (2019). 
e-Cigarette Use Among Youth in the United States, 2019. JAMA, 
322(21), 2095–2103. https://doi.org/10.1001/jama.2019.18387 

5. Truth Initiative. (2024, November 6). U.S. retail sales data 
show 86% of e-cigarette sales are for illegal products. The U.S 
Food and Drug Administration (FDA) estimates that, as of July 
2025, approximately 54% of e-cigarette devices and pods/
cartridges sold in U.S. retail stores are illegal products, despite 
the seizure of millions of illegal units by the FDA and U.S. 
Customs and Border Protection (based on four-week period 
of data from June to July 2025, provided by NielsenIQ). This 
information is not a formal dissemination of information by 
the FDA/Center for Tobacco Products and does not represent 
Agency position or policy. These analyses, calculations, 
and conclusions, informed in part by the NielsenIQ Retail 
Measurement Service (RMS) data, are those of the author and 
do not reflect the views of NielsenIQ. See https://NielsenIQ.
com/global/en/ for more information.

6. U.S. Department of Health and Human Services. (2025). FDA and 
CBP Seize Nearly $34 Million Worth of Illegal E-Cigarettes During 
Joint Operation. U.S. Food & Drug Administration. https://www.fda.
gov/news-events/press-announcements/fda-and-cbp-seize-nearly-
34-million-worth-illegal-e-cigarettes-during-joint-operation

7.  U.S. Congress. (2025, July 10). S.R. 119-37 – 119th Congress 
(2025 – 2026): Agriculture, Rural Development, Food and Drug 
Administration, and Related Agencies Appropriations Bill, 2026. 
https://congress.gov/committee-report/119th-congress/senate-
report/37/1

8. U.S. Department of Health and Human Services (2024). 
E-Cigarette Use Among Youth. Centers for Disease Control and 
Prevention. https://www.cdc.gov/tobacco/basic_information/e-
cigarettes/youth/index.htm 

9. Park-Lee, E., Jamal, A., Cowan, H., et al. (2024). Notes from 
the Field: E-Cigarette and nicotine pouch use among middle 
and high school students — United States, 2024. Morbidity and 
Mortality Weekly Report, 73, 774–778. https://doi.org/10.15585/
mmwr.mm7335a3 

References

https://www.mdanderson.org/cancerwise/vaping-and-your-brain-what-to-know.h00-159696756.html
https://www.mdanderson.org/cancerwise/vaping-and-your-brain-what-to-know.h00-159696756.html
https://nida.nih.gov/news-events/news-releases/2024/12/reported-use-of-most-among-adolescents-remained-low-in-2024
https://nida.nih.gov/news-events/news-releases/2024/12/reported-use-of-most-among-adolescents-remained-low-in-2024
https://nida.nih.gov/news-events/news-releases/2024/12/reported-use-of-most-among-adolescents-remained-low-in-2024
https://www.ncbi.nlm.nih.gov/books/NBK538680
https://pubmed.ncbi.nlm.nih.gov/34930566/
https://www.fda.gov/tobacco-products/ctp-newsroom/fda-launches-searchable-tobacco-products-database%5b1%5d(https://www.fda.gov/tobacco-products/ctp-newsroom/fda-launches-searchable-tobacco-products-database)
https://www.fda.gov/tobacco-products/ctp-newsroom/fda-launches-searchable-tobacco-products-database%5b1%5d(https://www.fda.gov/tobacco-products/ctp-newsroom/fda-launches-searchable-tobacco-products-database)
https://www.fda.gov/tobacco-products/ctp-newsroom/fda-launches-searchable-tobacco-products-database%5b1%5d(https://www.fda.gov/tobacco-products/ctp-newsroom/fda-launches-searchable-tobacco-products-database)
https://www.fda.gov/tobacco-products/ctp-newsroom/fda-launches-searchable-tobacco-products-database%5b1%5d(https://www.fda.gov/tobacco-products/ctp-newsroom/fda-launches-searchable-tobacco-products-database)
https://www.fda.gov/tobacco-products/ctp-newsroom/fda-launches-searchable-tobacco-products-database%5b1%5d(https://www.fda.gov/tobacco-products/ctp-newsroom/fda-launches-searchable-tobacco-products-database)
https://doi.org/10.1136/tc-2024-059219
https://pubmed.ncbi.nlm.nih.gov/36342713/
https://pubmed.ncbi.nlm.nih.gov/36342713/
https://doi.org/10.3390/toxics9030052
https://doi.org/10.3390/toxics9030052
https://pmc.ncbi.nlm.nih.gov/articles/PMC10969563/
https://pubmed.ncbi.nlm.nih.gov/38048100/
https://doi.org/10.15585/mmwr.mm6745a5
https://doi.org/10.15585/mmwr.mm6745a5
https://pubmed.ncbi.nlm.nih.gov/31200279/
https://pubmed.ncbi.nlm.nih.gov/31200279/
https://pubmed.ncbi.nlm.nih.gov/31200279/
https://pubmed.ncbi.nlm.nih.gov/31200279/
https://pubmed.ncbi.nlm.nih.gov/31200279/
https://stacks.cdc.gov/view/cdc/153187
https://truthinitiative.org/research-resources/tobacco-industry-marketing/us-retail-sales-data-show-86-e-cigarette-sales-are
https://truthinitiative.org/research-resources/tobacco-industry-marketing/us-retail-sales-data-show-86-e-cigarette-sales-are
https://www.fda.gov/news-events/press-announcements/fda-and-cbp-seize-nearly-34-million-worth-illegal-e-cigarettes-during-joint-operation
https://www.fda.gov/news-events/press-announcements/fda-and-cbp-seize-nearly-34-million-worth-illegal-e-cigarettes-during-joint-operation
https://www.fda.gov/news-events/press-announcements/fda-and-cbp-seize-nearly-34-million-worth-illegal-e-cigarettes-during-joint-operation
https://congress.gov/committee-report/119th-congress/senate-report/37/1
https://congress.gov/committee-report/119th-congress/senate-report/37/1
https://www.cdc.gov/tobacco/basic_information/e-cigarettes/youth/index.htm
https://www.cdc.gov/tobacco/basic_information/e-cigarettes/youth/index.htm
https://doi.org/10.15585/mmwr.mm7335a3
https://doi.org/10.15585/mmwr.mm7335a3


Page 7 | Vaping and Youth: Stay in the Know | U.S. Department of Health and Human Services

22. Salazar, M.R., Saini, L., Nguyen, T.B., et al. (2025). Elevated toxic 
element emissions from popular disposable e-cigarettes: sources, 
life cycle, and health risks. ACS Central Science. Advanced online 
publication. https://doi.org/10.1021/acscentsci.5c00641 

23. White House Make America Healthy Again Commission. 
(2025, May). The MAHA Report: Make our children healthy 
again (Assessment). https://www.whitehouse.gov/wp-content/
uploads/2025/05/WH-The-MAHA-Report-Assessment.pdf 

24. King, B.A., Jones, C.M., Baldwin, G.T., & Briss, P.A. (2020). 
The EVALI and youth vaping epidemics – Implications for public 
health. New England Journal of Medicine. 382(8), 689-691.
pubmed.ncbi.nlm.nih.gov/31951683/

 https://

25. Yang, I., Rodriguez, J., Young Wright, C., & Hu Y.J. (2023) 
Oral microbiome of electronic cigarette users: a cross-sectional 
exploration. Oral diseases. 29(4), 1875-1884. https://pubmed.ncbi.
nlm.nih.gov/35285123/ 

26. Chopyk, J., Bojanowski, C.M., Shin, J. Moshensky, A. Fuentes, 
A.L., Bonde, S.S. Chuki, D., Pride, D.T., & Crotty, Alexander, 
L.E.(2021) Compositional differences in the oral microbiome of 
e-cigarette users. Frontiers in microbiology. 12:599664. doi:10:3389/
fmicb.2021.599664

27. Atuegwu, N.P.M., Oncken, C., Thacker, S., Mead, E., & 
Mortensen, E. (2019). Association between regular electronic 
nicotine product use and self-reported periodontal disease status: 
Population assessment of tobacco and health survey. International 
Journal of Environmental Research and Public Health. 16(7), 
https://doi.org/10.3390/ijerph16071263

28. Iacob, A.M., Escobedo Martínez, M.F., Barbeito Castro, E., 
et al. (2024). Effects of vape use on oral health: A review of the 
literature. Medicina (Kaunas). 60(3), 365. https://doi.org/10.3390/
medicina60030365

29. Irusa, K.F., Finkelman, M., Magnuson, B., Donovan, T., & Eisen, 
S.E. (2022). A comparison of the caries risk between patients 
who use vapes or electronic cigarettes and those who do not: A 
cross-sectional study. Journal of the American Dental Association. 
153(12), 1179-1183. https://doi.org/10.1016/j.adaj.2022.09.013

30. Tabnjh, A.K., Alizadehgharib, S., Campus, G., & Lingström. 
P. (2025). The effects of electronic smoking on dental caries 
and proinflammatory markers: A systematic review and meta-
analysis. Frontiers Oral Health. 6, 1569806. https://doi:10.3389/
froh.2025.1569806

31. Zhang, Q., & Wen, C. (2023). The risk profile of electronic 
nicotine delivery systems, compared to traditional cigarettes, 
on oral disease: A review. Frontiers in Public Health. 11, 1146949. 
https://doi.org/10.3389/fpubh.2023.1146949

32. Ralho, A., Coelho, A., Ribeiro, M., et al. (2019) Effects of 
electronic cigarettes on oral cavity: A systematic review. Journal 
of Evidenced-Based Dental Practice. 19(4), 101318. https://doi.
org/10.1016/j.jebdp.2019.04.002 

33. Majid, O.W. (2024). Preliminary evidence of impaired oral 
wound healing in e-cigarette users: A call for perioperative vaping 
cessation. Evidence-Based Dentistry. 25(2), 63-64. https://doi.
org/10.1038/s41432-024-00982-z

34. Guo, X.T., Hou, L.L., Peng, X.P., & Tang, F.Y. The prevalence 
of xerostomia among e-cigarette or combustible tobacco 
users: A systematic review and meta-analysis (vol 21, page 
1, year 2023). Tobacco Induced Diseases, 21, 46. https://doi.
org/10.18332/tid/161989

35. Saleh, S.M., Shata, A., Tiryag, A.M., et al. (2025). Halitosis 
among users of electronic nicotine delivery systems in a multi-
center cross-sectional study. Scientific Reports. 15(1),20287.  
https://doi.org/10.1038/s41598-025-05439-6

36. Dekhou, A., Oska, N., Partiali, B., et al. (2021). E-cigarette 
burns and explosions: What are the patterns of oromaxillofacial 
injury? Journal of Oral and Maxillofacial Surgery. 79(8), 1723-
1730. https://doi.org/10.1016/j.joms.2021.03.008

37. Seitz, C.M., & Kabir, Z. (2018). Burn injuries caused by e-cigarette 
explosions: a systematic review of published cases. Tobacco 
Prevention & Cessation. 4, 32. https://doi.org/10.18332/tpc/94664

38. Banks, E. et al. (2023). Electronic cigarettes and health 
outcomes: umbrella and systematic review of global evidence. 
Medical Journal of Australia. 218(6): 267-275. 

39. Faulcon, L.M., Rudy, S., Limpert, J., Wang, B., & Murphy, I. 
(2020). Adverse experience reports of seizures in youth and 
young adult electronic nicotine delivery systems users. Journal 
of Adolescent Health. 66(1), 15-17. https://pubmed.ncbi.nlm.nih.
gov/31866055/

40. Gaiha, S.M., Lempert, L.K., Lung, H., Vescia, F., & Halpern-
Felsher, B. Appealing characteristics of e-cigarette marketing in 
the retail environment among adolescents. Preventative Medicine 
Reports. 43, 102308. https://pubmed.ncbi.nlm.nih.gov/38883928/ 

41.  Pearson, D.H., Davidson, D.L., Schillo, B.A., & Kreslake, 
J.M. (2025). Investigating an e-cigarette brand’s use of music 
festivals for social media campaigns and experimental marketing. 
Tobacco Prevention & Cessation, 11. https://pmc.ncbi.nlm.nih.gov/
articles/PMC11788851/

42.  Wong, M., & Talbot, P. (2024). Pac-Man on a vape: electronic 
cigarettes that target youth as handheld multimedia and gaming 
devices. Tobacco Control. Advance online publication. https://
pubmed.ncbi.nlm.nih.gov/38879183/

43.  Jeong, M., Weiger, C., Uriarte, C., Wackowski, O.A., & 
Delnevo, C.D. (2024). Youth attention, perceptions, and appeal 
in response to e-cigarette advertising features: A focus group 
study. Preventative Medicine Reports, 44, 102345. https://
pubmed.ncbi.nlm.nih.gov/38979482/

44.  Unger, J.B., Vassey, J., Soto, D.W, & Galimov, A. (2024). Vaping 
devices with video games. Substance Use & Misuse. 59(14), 2149-
2150. https://pubmed.ncbi.nlm.nih.gov/39297450/

https://doi.org/10.1021/acscentsci.5c00641
https://www.whitehouse.gov/wp-content/uploads/2025/05/WH-The-MAHA-Report-Assessment.pdf
https://www.whitehouse.gov/wp-content/uploads/2025/05/WH-The-MAHA-Report-Assessment.pdf
https://pubmed.ncbi.nlm.nih.gov/31951683/
https://pubmed.ncbi.nlm.nih.gov/31951683/
https://pubmed.ncbi.nlm.nih.gov/35285123/
https://pubmed.ncbi.nlm.nih.gov/35285123/
doi:10:3389/fmicb.2021.599664
doi:10:3389/fmicb.2021.599664
https://doi.org/10.3390/ijerph16071263
https://doi.org/10.3390/medicina60030365
https://doi.org/10.3390/medicina60030365
https://doi.org/10.1016/j.adaj.2022.09.013
https://doi:10.3389/froh.2025.1569806
https://doi:10.3389/froh.2025.1569806
https://doi.org/10.3389/fpubh.2023.1146949
https://doi.org/10.1016/j.jebdp.2019.04.002
https://doi.org/10.1016/j.jebdp.2019.04.002
https://doi.org/10.1038/s41432-024-00982-z
https://doi.org/10.1038/s41432-024-00982-z
https://doi.org/10.18332/tid/161989
https://doi.org/10.18332/tid/161989
https://doi.org/10.1038/s41598-025-05439-6
https://doi.org/10.18332/tpc/94664
https://pubmed.ncbi.nlm.nih.gov/31866055/ 
https://pubmed.ncbi.nlm.nih.gov/31866055/ 
https://pubmed.ncbi.nlm.nih.gov/38883928/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11788851/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11788851/
https://pubmed.ncbi.nlm.nih.gov/38879183/
https://pubmed.ncbi.nlm.nih.gov/38879183/
https://pubmed.ncbi.nlm.nih.gov/38979482/
https://pubmed.ncbi.nlm.nih.gov/38979482/
https://pubmed.ncbi.nlm.nih.gov/38979482/
https://pubmed.ncbi.nlm.nih.gov/38979482/
https://pubmed.ncbi.nlm.nih.gov/38979482/
https://pubmed.ncbi.nlm.nih.gov/39297450/
https://doi.org/10.1016/j.joms.2021.03.008



