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Youth Nicotine Addiction: From Prevention to Protection

No More Delays, Time to Act Together!

To Her Excellency,
Ursula von der Leyen
President of the European Commission
Copy to The College of Commissioners

Dear President von der Leyen, 

More than four centuries ago, tobacco was described as “loathsome to the eye, hateful to the
nose, harmful to the brain and dangerous to the lungs.” Today, scientific evidence is
unequivocal: tobacco consumption remains the leading cause of preventable death
worldwide. Around 27% of all cancers are attributable to tobacco use, and more than
seven million people die every year from tobacco-related diseases.

At the heart of tobacco consumption lies a powerful and often underestimated driver: nicotine
addiction. It is this addictive mechanism that sustains use over time and makes cessation
difficult. For children and young people, nicotine represents the primary entry point into
long-term dependency. Often introduced through products that appear attractive, modern, or
less harmful, many young users are drawn in without fully understanding the risks, only to find
themselves quickly dependent. Addressing nicotine addiction at its source is therefore essential
to preventing a new generation from being drawn into lifelong use.

The European Union has set an ambitious and commendable objective: to create a
tobacco-free generation by 2040, as outlined in Europe’s Beating Cancer Plan. Achieving
this goal requires a clear and sustained focus on protecting young people from developing
nicotine dependence, which remains the primary pathway into long-term tobacco and nicotine
use.

Across the Union, new nicotine products are rapidly expanding in visibility and
accessibility, often deliberately designed and marketed to appeal to younger audiences
through flavours, sleek packaging, and targeted digital promotion. This trend poses a serious
and growing public health threat.

Tobacco use is unlike other threats to global health. Infectious diseases do not employ multinational public
relations firms. There are no front groups to promote the spread of cholera. Mosquitoes have no lobbyists[1].

[1] https://pmc.ncbi.nlm.nih.gov/articles/PMC8519313/ 1
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Preventing early exposure to nicotine must be treated as an urgent priority, as addiction
developed during adolescence significantly increases the likelihood of lifelong dependence and
long-term harm. Crucially, youth nicotine addiction is not an isolated issue. It frequently acts as
a gateway to broader patterns of substance use, with strong evidence linking early nicotine
exposure to an increased risk of subsequent use of alcohol and illicit drugs.

At the same time, the health consequences of tobacco and nicotine use are profound,
systemic, and too often underestimated. Tobacco use is a leading cause of cardiovascular
disease, including myocardial infarction, arteriosclerosis, cerebrovascular accidents, and
peripheral vascular disease, which can result in limb amputations. It is also responsible for a
wide range of cancers, extending far beyond lung cancer to include cancers of the bladder,
kidney, colorectum, and the pharyngeal, laryngeal, and oral regions. Framing tobacco-related
harm primarily as a respiratory issue fails to capture its full impact on the human body.
These realities underscore the urgent need for comprehensive, forward-looking policies that
effectively reduce affordability, limit exposure, and protect young people from nicotine addiction
in all its forms.

Tobacco and nicotine control is not solely a public health issue; it is a complex, cross-
sectoral challenge that affects fiscal policy, trade, environment, agriculture, and digital
regulation. The World Health Organization Framework Convention on Tobacco Control (WHO
FCTC), ratified by the European Union, provides a comprehensive international framework
demonstrating how to address this complexity through coordinated, multisectoral action.

A healthy and resilient European Union depends on the well-being of its younger
generations. A child addicted to nicotine at 13 is far more likely to become a chronically
ill adult by 40.

Reducing nicotine uptake among youth contributes directly to stronger future workforce
participation, improved productivity, and more sustainable healthcare systems. Protecting
young people today is therefore closely linked to Europe’s long-term competitiveness
and social cohesion.

In this context, a forward-looking regulatory approach is essential. The current Tobacco
Products Directive provides an important foundation, yet the evolving landscape of nicotine
products, including synthetic nicotine and nicotine analogues, calls for a more comprehensive
framework. Revising this directive with the aim of developing a Tobacco and Nicotine
Products Directive would allow for a coherent and consistent regulation of all nicotine-
containing products. Such an approach would strengthen the protection of young people by
ensuring that all products with addictive potential are addressed under a unified public
health strategy, reducing regulatory gaps and supporting more effective prevention of youth
nicotine initiation.

As it has done over the past 30 years, the European Network for Smoking and Tobacco
Prevention (ENSP) stands ready to support the European Commission in advancing
tobacco and nicotine control across the Union. Established in 1996–1997 at the request of
the European Commission to provide expertise in this field, ENSP is not a lobbying
organisation. 
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Protecting the health of European citizens is not a lobbying activity, but a public interest
responsibility. 

ENSP operates as an independent technical partner[2], drawing on its extensive European
network, longstanding collaboration with EU institutions and the World Health Organization, and
recognised expertise in policy, research, and implementation. In this capacity, ENSP can
contribute to enhanced coordination among stakeholders, the provision of evidence-based
input, support for the implementation of EU legislation and WHO FCTC provisions,
capacity-building across Member States, and strengthened prevention efforts, particularly
among youth.

As President of the European Commission and medical doctor, you continue to shape policies
that influence the well-being of millions of Europeans. Strengthening efforts to prevent nicotine
addiction among young people represents a powerful opportunity to advance both public health
and the future prosperity of the Union.

Reaching the objective of reducing tobacco use to below 5% by 2040, as specified also in
the ENSP Statutes from 2011, will depend on sustained commitment, coordinated action, and a
strong emphasis on prevention. By prioritizing youth protection and addressing nicotine
dependence at its source, the European Union can make meaningful progress toward a
healthier, more resilient future.

The years ahead offer an important opportunity to strengthen this vision and ensure that the
next generation grows up less exposed to addiction and better protected in their health and
well-being. 

Through joint efforts and cooperation, we aim to ensure that the voice of the European people is
heard and reflected in our collective action.

[2] https://www.ombudsman.europa.eu/en/doc/inspection-report/en/192546 

ENSP President:
Prof. Panagiotis Behrakis - GREECE

ENSP Board Members:
Danielle van Kalmthout - BELGIUM
Raquel Fernandez Megina - SPAIN
Prof. Maria Sofia Cattaruzza - ITALY
Helen Stjerna - SWEDEN
Prof. Luke Clancy - IRELAND
Prof. Loïc Josseran - FRANCE
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ENSP Secretariat:
Cornel RADU LOGHIN - Secretary General
Charis GIRVALAKI - Scientific Director
Karina MOCANU - ENSPNext (Youth Group)
Coordinator
 
ENSP Scientific Committee Coordinator: 
Dr. Pierre BIZEL - BELGIUM
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1.Youth Health Organization International (YHO)
2.AllCan International
3.Global Network for Tobacco-Free Healthcare Services (GNTH)
4.EuroHealthNet
5.Smoke Free Partnership (SFP)
6.European Heart Network (EHN)
7.European Respiratory Society (ERS)
8.Cancer Patients Europe (CPE)
9.European Public Health Alliance (EPHA)

10.European Association of Urology
11.Lung Cancer Europe
12.Digestive Cancers Europe (DiCE) 
13.Pancreatic Cancer Europe 
14.European Liver Patients’ Association 
15.European Academy of Allergy and Clinical Immunology (EAACI)
16.European Federation of Allergy and Airways Disease Patients’ Association (EFA)
17.TB Europe Coalition
18.European Kidney Health Alliance (EKHA)
19.Association of European Cancer Leagues (ECL)
20.Fertility Europe

Signed and supported by:
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https://yho.network/
https://www.all-can.org/
https://www.tobaccofreehealthcare.org/
https://eurohealthnet.eu/
https://www.smokefreepartnership.eu/
https://ehnheart.org/
https://www.ersnet.org/
https://cancerpatientseurope.org/
https://epha.org/
https://uroweb.org/
https://www.lungcancereurope.eu/
https://digestivecancers.eu/
https://pancreaticcancereurope.eu/
https://elpa.eu/
https://eaaci.org/
https://www.efanet.org/
https://tbcoalition.eu/
https://ekha.eu/
https://www.cancer.eu/
https://fertilityeurope.eu/


Signed and supported by:

AUSTRIA

Austrian Council on Smoking & Health
VIVID – Institute for the Prevention of Addiction)

The Belgian Alliance for a Smoke-Free Society
Kom op tegen Kanker
Fondation Contre le Cancer 
Respiratoire Gezondheid VRGT
OXY Belgium

BELGIUM

PROI – Association for Progressive Initiatives

BOSNIA & HERZEGOVINA

BULGARIA

Tobacco & Nicotine Free Life Coalition 
Bulgarian Joint Cancer Network (BJCN))

ALBANIA

Faculty of Health at The Ismail Qemali
University of Vlorë)

CYPRUS

DENMARK

Cyprus National Addictions Authority 

Danish Cancer Society
Danish Heart Foundation
The Cancer Association Tidslerne

FINLAND

Suomen ASH ry/ASH Finland
Syöpäjärjestöt - Cancer Society of Finland 

FRANCE

CONTRE-FEU - L’Alliance contre l’industrie du
tabac 
DNF - Demain sera non-fumeur

FCTC Implementation and Monitoring Center in
Georgia

Das Aktionsbündnis Nichtrauchen e.V. (ABNR)
German Respiratory Society
German Network for Tobacco Free Healthcare
Services )
BLUE 21 e.V. / Unfairtobacco

Hellenic Cancer Society
Hellenic Thoracic Society

TobaccoFree Research Institute
The Irish Heart Foundation 
ASH Ireland, Council of the Irish Heart Foundation
Pancreatic Cancer Ireland

L’Alleanza per un’Italia Senza Tabacco
Società Italiana di Tabaccologia - SITAB
Istituto di Ricerche Farmacologiche Mario Negri

GEORGIA

GERMANY

GREECE

IRELAND

ITALY

KOSOVO

KADC - Kosovo Advocacy Development Center 
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CZECH REPUBLIC

Cancer Patients Voice

https://www.aerzteinitiative.at/
https://www.vivid.at/
https://generationsmokefree.be/
https://www.komoptegenkanker.be/
https://cancer.be/
https://www.respiratoiregezondheid.be/
https://oxybelgium.org/
https://proi.ba/
https://bezdim.org/
https://bjcn.bg/
https://univlora.edu.al/
https://univlora.edu.al/
http://www.naac.org.cy/
http://www.naac.org.cy/
https://www.cancer.dk/
https://hjerteforeningen.dk/
http://www.tidslerne.dk/
https://suomenash.fi/
https://www.cancersociety.fi/
https://www.contre-feu.org/
https://www.contre-feu.org/
https://www.contre-feu.org/
https://dnf.asso.fr/
https://www.linkedin.com/company/fctc-implementation-and-monitoring-center-in-georgia/
https://www.linkedin.com/company/fctc-implementation-and-monitoring-center-in-georgia/
https://www.abnr.de/
https://pneumologie.de/
https://www.dnrfk.de/
https://www.dnrfk.de/
https://unfairtobacco.org/
https://cancerhellas.org/
https://hts.org.gr/
https://www.tri.ie/
https://irishheart.ie/
https://ash.ie/
https://www.pancreaticcancerireland.ie/
https://italiasenzatabacco.it/
https://www.tabaccologiaonline.it/
https://www.marionegri.it/
https://kadc-ks.org/
https://kadc-ks.org/
https://hlaspacientu.cz/


Comité Nacional para la Prevención del
Tabaquismo - CNPT
Asociación Española Contra el Cáncer
Institut Català d'Oncologia
La Sociedad Española de Medicina de Familia y
Comunitaria - semFYC
El Colegio Oficial de Dentistas de Las Palmas
(COELP) - Fundación Canaria Dental
Nofumadores  
Sepa – Fundación Sepa 
ATAEX - Asociacion tabaquismo de Extremadura
APTA-Asociación para la Prevención del
Tabaquismo en Aragón
SALT - Sociedad Aragonesa Libre de Tabaco
Aireberri - Sociedad Vasconavarra para la
Prevención del Tabaquismo 
APEPOC - Asociación de Pacientes con EPOC
SOCIDROGALCOHOL 
FAECAP - Federación de Enfermería Comunitaria
y de Atención Primaria
Societat Catalana d'Atenció i Tractament del
Consum del Tabac (SCATT)

LITHUANIA

LUXEMBOURG

MALTA

MOLDOVA

THE NETHERLANDS

NORTH MACEDONIA

NORWAY

POLAND

ROMANIA

SERBIA

SLOVENIA

SPAIN

Lithuanian Tobacco and Alcohol Control Coalition

Fondation Cancer

MAPHM-Malta Association of Public Health
Medicine 

The Center for Health Policies and Studies
(PAS Center) 
Coalition for Respiratory Health
Association of Oncology Patients “Viața
Continuă”

Gezondheidsfondsen voor Rookvrij
(Hartstichting, KWF en Longfonds)
Trimbos Institute

Macedonian Respiratory Society

Norwegian Cancer Society 

Maria Skłodowska-Curie National Research
Institute of Oncology
Fundacja „Smart Health – Zdrowie w 3D”

PORTUGAL

SHINE 2Europe 

Romanian Society of Pneumology
Healthy Romania Generation 2035 Association /
Tobacco-Free Romania Initiative
The Bucharest University of Economic Studies
(ASE), Research Center in International Economic
Relations.
AER PUR Romania
M.A.M.E Association 

Institute of Economic Sciences
National Initiative of Non-Smokers of Serbia

Slovenian Coalition for Public Health, Environment
and Tobacco Control
No Excuse Slovenia
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https://cnpt.es/
https://cnpt.es/
https://www.contraelcancer.es/
https://icoprevencio.cat/uct/
https://www.semfyc.es/
https://www.semfyc.es/
https://coelp.es/
https://coelp.es/
https://nofumadores.org/
https://sepa.es/
https://sepa.es/
https://www.facebook.com/profile.php?id=100063780961136
https://apta-aragon.org/
https://apta-aragon.org/
https://sociedadaragonesalibredetabaco.org/
https://aireberri.org/
https://aireberri.org/
https://aireberri.org/
https://www.apepoc.es/
https://socidrogalcohol.org/
https://socidrogalcohol.org/
https://faecap.es/
https://faecap.es/
http://webs.academia.cat/societats/atctabac/
http://webs.academia.cat/societats/atctabac/
https://www.ntakk.lt/
https://www.cancer.lu/
https://maphm.org/
https://maphm.org/
https://maphm.org/
https://pas.md/ro/PAS
https://pas.md/ro/PAS
https://www.linkedin.com/company/coalition-for-respiratory-health-from-moldova/
https://www.facebook.com/apoviatacontinua/
https://www.facebook.com/apoviatacontinua/
https://gezondheidsfondsenvoorrookvrij.nl/
https://gezondheidsfondsenvoorrookvrij.nl/
https://www.trimbos.nl/
http://makrespir.mk/
https://kreftforeningen.no/
https://kreftforeningen.no/
https://www.coi.pl/
https://www.coi.pl/
https://shine2.eu/
https://shine2.eu/
https://srp.ro/
https://www.facebook.com/2035faratutun/
https://www.facebook.com/2035faratutun/
https://cercetare.rei.ase.ro/
https://cercetare.rei.ase.ro/
https://cercetare.rei.ase.ro/
https://www.facebook.com/AerPurRomania/
https://asociatiamame.ro/
https://ien.bg.ac.rs/
https://www.linkedin.com/company/national-initiative-nins/
https://zadihaj.net/
https://zadihaj.net/
https://www.noexcuse.si/


SWEDEN

SWITZERLAND

TÜRKIYE

UKRAINE

UNITED STATES

A Non Smoking Generation
Heart Lung Foundation
Tobaksfacta 
Doctors against Tobacco 
Psychologists, Social Workers and Health
Promoters against Tobacco  
Dentistry against Tobacco
Nurses Association for a Tobacco Free Society  
Teachers against Tobacco

The Swiss Tobacco Prevention Association 
OxySuisse

The Health Institute Association (Sagliga Evet
Dernegi)
YESILAY - Turkish Green Crescent Society
Kansersiz Yaşam Derneği (KAYD)

Advocacy Center Life 

Action on Smoking & Health -ASH
Campaign for Tobacco-Free Kids

The European Network for Smoking and Tobacco Prevention (ENSP) is an international organisation
based in Brussels, active for 29 years in the field of tobacco control. 
 
The organization was established between 1995 and 1997 at the request of the European
Commission as part of the Europe against Cancer (EaC) Programme (1994 Vinci Resolution). Its
creation aimed to bring together, under a unified European framework, key stakeholders engaged in
tobacco control and cancer prevention. By consolidating expertise, advocacy, and policy engagement
at the European level, the organization sought to strengthen coordination, amplify the impact of public
health initiatives, and support the development of coherent, evidence-based strategies to reduce the
burden of noncommunicable diseases across Europe[3].
 
With more than 80 members, including national coalitions, present in 38 European Countries (23 EU
and 15 non-EU), ENSP objectives are to fully implement the WHO Framework Convention on
Tobacco Control (FCTC) and to reduce the prevalence of tobacco use in the European region to less
than 5% by 2040.

[3] https://ensp.network/ensp-25-years-monograph/

ABOUT ENSP
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https://nonsmoking.se/
https://www.hjart-lungfonden.se/
https://tobaksfakta.se/
https://tobaksfakta.se/
https://tobaccoorhealthsweden.org/
https://tobaccoorhealthsweden.org/
https://www.psykologermottobak.org/
https://www.psykologermottobak.org/
https://www.psykologermottobak.org/
https://tobaccoorhealthsweden.org/
https://sjukskoterskormottobak.com/
https://sjukskoterskormottobak.com/
https://www.lararemottobak.se/en/
https://www.at-schweiz.ch/en/
https://www.at-schweiz.ch/en/
https://oxysuisse.ch/
https://www.saglikenstitusu.org.tr/
https://www.saglikenstitusu.org.tr/
https://www.yesilay.org.tr/
https://www.kayd.org.tr/
https://center-life.org/
https://center-life.org/
https://center-life.org/
https://ash.org/
https://www.tobaccofreekids.org/
https://ensp.network/ensp-25-years-monograph


ANNEX
Evidence Summary: Preventing Nicotine
Addiction Among Young People in Europe

The evidence demonstrates that nicotine is a highly addictive psychoactive substance with
specific and heightened risks for adolescents and that current market developments are
increasing exposure and dependence among young people in Europe.

Nicotine exerts its addictive effects primarily through activation of nicotinic acetylcholine
receptors (nAChRs), leading to stimulation of the mesolimbic dopamine system and
reinforcement of repeated use (Jiang et al., 2025). Chronic exposure produces
neuroadaptations, including receptor desensitisation and upregulation, which sustain
dependence (Liu et al., 2025). Importantly, adolescent exposure is associated with long-term
alterations in brain development, including changes in reward processing and impulse control,
increasing vulnerability to addiction and other substance use later in life (Reynolds et al., 2025;
McGrath-Morrow et al., 2020). These findings confirm that nicotine addiction is not only a
behavioural phenomenon but a neurobiological process with heightened impact during youth.

Recent product innovation has significantly increased the addiction potential of nicotine,
particularly among young users. The introduction of nicotine salt formulations allows higher
concentrations of nicotine to be delivered with reduced sensory irritation, facilitating rapid
absorption and higher peak plasma levels (Benowitz, 2010; Jackler & Ramamurthi, 2019).
Flavourings and product design features further enhance appeal and reduce aversion,
especially among adolescents (Leventhal et al., 2021; Gades et al., 2022). Survey research
found that use of sweet-flavoured Electronic Nicotine Delivery Sistems (ENDS) increased over
time with tobacco flavour decreasing in popularity, suggesting that flavoured products have
greater abuse potential (Gades et al., 2022). These developments result in pharmacokinetic
profiles that increasingly resemble or exceed those of combustible cigarettes, thereby
amplifying dependence risk.

Epidemiological evidence indicates a fundamental shift in nicotine use patterns, with non-
combustible products now serving as the primary entry point for youth. Adolescents are
significantly more likely than adults to use e-cigarettes, with prevalence estimates indicating
that youth are on average nine times more likely to vape (World Health Organization, 2024). In
the WHO European Region, approximately 11.6% of adolescents aged 13–15 years use
tobacco products and this figure likely underestimates total nicotine exposure due to increasing
use of e-cigarettes and nicotine pouches (World Health Organization, 2024). 

In several settings, e-cigarette use among adolescents exceeds that of conventional cigarette
smoking, indicating a shift rather than a reduction in nicotine consumption.
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Evidence of dependence among youth users is substantial. Surveys show high levels of loss of
autonomy across nicotine products, including among exclusive e-cigarette users (Lin et al.,
2022). Increasing reports of craving and early-morning use suggest strengthening dependence
over time, particularly following the introduction of high-dose nicotine salt products (Jackson et
al., 2025). European data further indicate that a significant proportion of adolescents self-
identify as addicted, with a majority of quit attempts unsuccessful (Raad et al., 2025). These
findings demonstrate that modern nicotine products are not mitigating addiction but are actively
facilitating its development.

Patterns of dual and poly-use are increasingly common among young people, involving
combinations of e-cigarettes, cigarettes and oral nicotine products. Such patterns are
associated with sustained nicotine exposure and reduced likelihood of cessation, thereby
increasing cumulative health risks (Hamoud et al., 2024; Zamarripa et al., 2025). This
reinforces the conclusion that new nicotine products often complement rather than replace
existing forms of use.

Nicotine exposure during adolescence is associated with direct and long-term health
consequences. It disrupts neurodevelopmental processes and is linked to cognitive impairment
and increased susceptibility to neuropsychiatric disorders (McGrath-Morrow et al., 2020;
Reynolds et al., 2025). Nicotine also contributes to cardiovascular dysfunction through
mechanisms including oxidative stress, endothelial damage and sympathetic activation
(Münzel et al., 2025). These biological effects indicate that nicotine is not a benign substance
and that early exposure may initiate long-term disease pathways.

From a population health perspective, early initiation of nicotine use is strongly associated with
greater dependence severity, longer duration of use and higher cumulative lifetime exposure
(Munzel et al., 2021). This trajectory is likely to translate into a substantial future burden of
cardiovascular, metabolic and neuropsychiatric disease across Europe. The increasing
prevalence of youth nicotine use, combined with more efficient delivery technologies and highly
appealing product designs, suggests that without strengthened preventive measures, a new
generation may face prolonged exposure and associated health risks.

In conclusion, the evidence clearly indicates that nicotine addiction among young people is
being driven by a combination of biological vulnerability, product engineering and changing
patterns of use. Strengthening efforts to prevent youth nicotine initiation and dependence
therefore represents a critical opportunity to protect public health and reduce long-term
economic burden within the European Union.

Main References:

1.Jiang J, Li X, Hu AF et al. Nicotine and neuronal nicotinic acetylcholine receptors: unraveling
the mechanisms of nicotine addiction. Front Neurosci. 2025;19:1670883.
doi:10.3389/fnins.2025.1670883.

9



2.Liu S, Chen H, Zhu X et al. Structural insights into the progressive recovery of α7 nicotinic
acetylcholine receptor from nicotine-induced desensitization. Sci Adv. 2025;11(41):eadx4432.
doi:10.1126/sciadv.adx4432.

3.Reynolds LM, Faure P, Barik J. Adolescent nicotine exposure and persistent neurocircuitry
changes: unveiling lifelong psychiatric risks. Mol Psychiatry. 2025;30:5534–5545.
doi:10.1038/s41380-025-03110-0.

4.McGrath-Morrow SA et al. The effects of nicotine on development. J Physiol. 2020. PMCID:
PMC7049940.

5.Benowitz NL. Nicotine addiction. N Engl J Med. 2010;362:2295–2303. doi:
10.1056/NEJMra0809890

6.Jackler RK, Ramamurthi D. Nicotine arms race: JUUL and the high-nicotine product market.
Tob Control. 2019;28:623–628. doi: 10.1136/tobaccocontrol-2018-054796

7.Leventhal AM, Madden DR, Peraza N, Schiff SJ, Lebovitz L, Whitted L, Barrington-Trimis J,
Mason TB, Anderson MK, Tackett AP. Effect of Exposure to e-Cigarettes With Salt vs Free-
Base Nicotine on the Appeal and Sensory Experience of Vaping: A Randomized Clinical Trial.
JAMA Netw Open. 2021 Jan 4;4(1):e2032757. doi: 10.1001/jamanetworkopen.2020.32757.
PMID: 33433597; PMCID: PMC7804919.

8.Gades, Mari S., et al. "The role of nicotine and flavor in the abuse potential and appeal of
electronic cigarettes for adult current and former cigarette and electronic cigarette users: a
systematic review." Nicotine and Tobacco Research 24.9 (2022): 1332-1343.

9.WHO. Global report on trends in prevalence of tobacco use 2000–2024 and projections
2025–2030. 2024. ISBN 978-92-4-011627-6. Available at:
https://www.who.int/publications/i/item/9789240116276

10.Lin C, Gaiha SM, Halpern-Felsher B. Nicotine Dependence from Different E-Cigarette
Devices and Combustible Cigarettes among US Adolescent and Young Adult Users. Int J
Environ Res Public Health. 2022;19:5846.

11.Jackson SE, Brown J, Tattan-Birch H, Jarvis MJ. Changing patterns of nicotine product use
and nicotine dependence among United States high-school students: The National Youth
Tobacco Survey, 2014–2023. Addiction. 2025;120:2215–2222.

12. Raad DCJ et al. Frequent, dual and nighttime nicotine use among Dutch adolescents:
findings from a school-based survey. Eur J Pediatr. 2025;184:816.

13.Hamoud J et al. A Systematic Review Investigating the Impact of Dual Use of E-Cigarettes
and Conventional Cigarettes on Smoking Cessation. ERJ Open Res. 2024.
doi:10.1183/23120541.00902-2024.

10

https://www.who.int/publications/i/item/9789240116276


14.Zamarripa CA et al. A comprehensive review on oral nicotine pouches: Available scientific
evidence and future research needs. Exp Clin Psychopharmacol. 2025;33:123–132.

15.Munzel T, Crea F, Rajagopalan S, Luscher T. Nicotine and the cardiovascular system:
unmasking a global public health threat. Eur Heart J. 2025. doi: 10.1093/eurheartj/ehaf1010

16.Munzel T, Sorensen M, Daiber A. Transportation noise pollution and cardiovascular disease.
Nat Rev Cardiol. 2021;18:619–636. doi: 10.1038/s41569-021-00532-5

Extended list of relevant references

1.Al-Otaibi HM, Althobiani MA. Nicotine pouches: a narrative review of the existing literature.
Front Public Health. 2025;13:1641308.

2.Alcheva A, Riegelman AL, Hatsukami DK. The Role of Nicotine and Flavor in the Abuse
Potential and Appeal of Electronic Cigarettes for Adult Current and Former Cigarette and
Electronic Cigarette Users: A Systematic Review. Nicotine Tob Res. 2022;24:1332–1343.

3.Ali M, Gray TR, Martinez DJ, Curry LE, Horn KA. Risk Profiles of Youth Single, Dual, and
Poly Tobacco Users. Nicotine Tob Res. 2016;18:1614–1621.

4.Ali M, Gray TR, Martinez DJ, Curry LE, Horn KA. Risk profiles of youth single, dual, and poly
tobacco users. Nicotine Tob Res. 2016;18(7):1614-1621. doi:10.1093/ntr/ntw028

5.Bals R, Boyd J, Esposito S, et al. Electronic cigarettes: a task force report from the European
Respiratory Society. Eur Respir J 2019;53:1801151.

6.Banks E, Yazidjoglou A, Brown S, et al. Electronic cigarettes and health outcomes: Umbrella
and systematic review of the global evidence. Med J Aust. 2023;218(6):267-275. doi:
10.5694/mja2.51890 

7.Benowitz NL, Burbank AD. Cardiovascular toxicity of nicotine: Implications for electronic
cigarette use. Trends Cardiovasc Med. 2016;26(6):515–23. doi:10.1016/j.tcm.2016.03.001.

8.Benowitz NL, Hukkanen J, Jacob P, 3rd. Nicotine chemistry, metabolism, kinetics and
biomarkers. Handb Exp Pharmacol. 2009:29–60. doi: 10.1007/978-3-540-69248-5_2

9.Benowitz NL, St Helen G, Liakoni E. Clinical Pharmacology of Electronic Nicotine Delivery
Systems (ENDS): Implications for Benefits and Risks in the Promotion of the Combusted
Tobacco Endgame. J Clin Pharmacol. 2021 Aug;61 Suppl 2(Suppl 2):S18-S36. doi:
10.1002/jcph.1915. PMID: 34396553; PMCID: PMC9239851.

10.Benowitz NL, Yang HY, Jacob P, St Helen G. Nicotine Dosimetry in Evaluating Electronic
Cigarettes Compared to Cigarette Smoking: Implications for Tobacco Regulatory Science.
Chem Res Toxicol. 2025;38:686–694.

11



11.Benowitz NL. Nicotine addiction. N Engl J Med. 2010;362:2295–2303. 
doi: 10.1056/NEJMra0809890

12.Benowitz NL. Nicotine and cardiovascular disease. Prog Cardiovasc Dis. 2016;58:146–156. 

13.Benowitz NL. Pharmacology of nicotine: addiction, smoking-induced disease, and
therapeutics. Annu Rev Pharmacol Toxicol. 2009;49:57–71.
doi:10.1146/annurev.pharmtox.48.113006.094742.

14.Benowitz, N. L., St. Helen, G., & Liakoni, E. (2021). Clinical pharmacology of electronic
nicotine delivery systems (ENDS): implications for benefits and risks in the promotion of the
combusted tobacco endgame. The Journal of Clinical Pharmacology, 61, S18-S36.

15.Berman ML, Zettler PJ, Jordt SE. Synthetic Nicotine: Science, Global Legal Landscape, and
Regulatory Considerations. World Health Organ Tech Rep Ser. 2023;1047:35–60. PMID:
37745838.

16.Berry KM, Fetterman JL, Benjamin EJ, et al. Association of electronic cigarette use with
subsequent initiation of tobacco cigarettes in US youths. JAMA Netw Open.
2019;2(2):e187794. doi:10.1001/jamanetworkopen.2018.7794

17. Bittoni MA, Carbone DP, Harris RE. Vaping, smoking and lung cancer risk. J Oncol Res
Ther 2024;9:10229.

18.Bjurlin MA, Matulewicz RS, Roberts TR, et al. Carcinogen biomarkers in the urine of
electronic cigarette users and implications for the development of bladder cancer: a systematic
review. Eur Urol Oncol 2021;4:766–83.

19. Bold KW, Kong G, Cavallo DA, Camenga DR, Krishnan-Sarin S. Reasons for trying e-
cigarettes and risk of continued use. Pediatrics. 2016;138(3):e20160895.
doi:10.1542/peds.2016-0895

20. Borowiecki M, Emery SL, Kostygina G. New recreational nicotine lozenges, tablets,
gummies and gum proliferate on the US market. Tob Control. 2024;33:414–416.

21. Bowe AK, Doyle F, Stanistreet D, et al. E-cigarette-only and dual use among adolescents in
Ireland: emerging behaviours with different risk profiles. Int J Environ Res Public Health.
2021;18(1):332. doi:10.3390/ijerph18010332

22. Brose L, Bunce L, Cheeseman H. Prevalence of Nicotine Pouch Use Among Youth and
Adults in Great Britain—Analysis of Cross-Sectional, Nationally Representative Surveys.
Nicotine Tob Res. 2026;28:213–222.

23. Brossard P, Weitkunat R, Poux V, Lama N, Haziza C, Picavet P, Baker G, Lüdicke F.
Nicotine pharmacokinetic profiles of the Tobacco Heating System 2.2, cigarettes and nicotine
gum in Japanese smokers. Regul Toxicol Pharmacol. 2017 Oct;89:193-199. doi:
10.1016/j.yrtph.2017.07.032. Epub 2017 Jul 29. PMID: 28760390.

12



24.Bruin JE, Gerstein HC, Holloway AC.Long-term consequences of fetal and neonatal nicotine
exposure. Toxicological Sciences. 2010;116(2):364–374. https://doi.org/10.1093/toxsci/kfq103

25.Budney AJ, Sargent JD, Lee DC. Vaping cannabis (marijuana): parallel concerns to e-cigs?
Addiction. 2015;110(11):1699-1704. doi:10.1111/add.13036

26.Bullen C, Howe C, Laugesen M, et al. Electronic cigarettes for smoking cessation: a
randomised controlled trial. Lancet. 2013;382(9905):1629-1637. doi:10.1016/S0140-
6736(13)61842-5

27.Butler AR, Lindson N, Livingstone-Banks J, Notley C, Turner T, Rigotti NA, Fanshawe TR,
Dawkins L, Begh R, Wu AD, Brose L, Conde M, Simonavičius E, Hartmann-Boyce J.
Interventions for quitting vaping. Cochrane Database Syst Rev. 2025 Jan 8;1(1):CD016058. doi:
10.1002/14651858.CD016058.pub2. Update in: Cochrane Database Syst Rev. 2024 May
21;5:CD016058. doi: 10.1002/14651858.CD016058. PMID: 39777614; PMCID: PMC11706636.

28.Cahill K, Stevens S, Perera R, Lancaster T. Pharmacological interventions for smoking
cessation: an overview and network meta-analysis. Cochrane Database Syst Rev.
2013;2013(5):CD009329. doi:10.1002/14651858.CD009329.pub2.

29.Cai J, Bidulescu A. Associations between e-cigarette use or dual use of e-cigarette and
combustible cigarette and metabolic syndrome: results from the National Health and Nutrition
Examination Survey (NHANES). Ann Epidemiol 2023;85:93–9.e2.

30.Carlsson S et al. New nicotine and tobacco products and risk of major diseases: A review of
the scientific evidence. Scand J Public Health. 2025. doi:10.1177/14034948251391690.

31.Castro EM, Lotfipour S, Leslie FM. Nicotine on the developing brain. Pharmacol Res.
2023;190:106716.

32.Centers for Disease Control and Prevention (CDC). E-cigarette Use Among Youth and Young
Adults. Atlanta: CDC; 2024.

33.Centner AM, Bhide PG, Salazar G. Nicotine in Senescence and Atherosclerosis. Cells.
2020;9:1035. doi:10.3390/cells9041035.

34.Chand BR, Hosseinzadeh H. Association between e-cigarette use and asthma: a systematic
review and meta-analysis. J Asthma 2022;59:1722–31.

35.Chang YP, Seo YS. E-cigarette use and concurrent risk behaviors among adolescents. Nurs
Outlook. 2021;69(3):302-310. doi:10.1016/j.outlook.2020.09.005

36.Chaumont M, de Becker B, Zaher W, Culie A, Deprez G, Melot C, Reye F, Van Antwerpen P,
Delporte C, Debbas N, et al. Differential Effects of E-Cigarette on Microvascular Endothelial
Function, Arterial Stiffness and Oxidative Stress: A Randomized Crossover Trial. Sci Rep.
2018;8:10378. doi: 10.1038/s41598-018-28723-0

13

https://doi.org/10.1093/toxsci/kfq103


37.Chen C, Huo C, Mattey-Mora PP, et al. Assessing the association between e-cigarette use
and cardiovascular disease: A meta-analysis of exclusive and dual use with combustible
cigarettes. Addict Behav 2024;157:108086.

38.Cheng WL, Chen KY, Lee KY, Feng PH, Wu SM. Nicotinic-nAChR signaling mediates drug
resistance in lung cancer. J Cancer. 2020;11:1125–1140. doi: 10.7150/jca.36359

39.Cho YJ et al. E-Cigarette Nicotine Delivery Among Young Adults by Nicotine Form,
Concentration, and Flavor: A Crossover Randomized Clinical Trial. JAMA Netw Open.
2024;7:e2426702.

40.Choi K, Forster JL. Beliefs and experimentation with electronic cigarettes: a prospective
analysis among young adults. Am J Prev Med. 2014;46(2):175-178.
doi:10.1016/j.amepre.2013.10.007

41.Ciscato M, Chouvaeff M, Mourot A. Nicotinic Receptors in the Medial Habenula to
Interpeduncular Nucleus Pathway: Modulators of Reward, Aversion and Emotion. Eur J
Neurosci. 2025;62(11):e70352. doi:10.1111/ejn.70352.

42.Coleman BN, Apelberg BJ, Ambrose BK, et al. Association between electronic cigarette use
and openness to cigarette smoking among US young adults. Nicotine Tob Res. 2015;17(2):212-
218. doi:10.1093/ntr/ntu211

43.Dai HD, Leventhal AM. Use of Traditional Smokeless, Snus, and Dissolvable Tobacco Among
U.S. Youth. Am J Prev Med. 2023;64(2):204–212. doi:10.1016/j.amepre.2022.09.011.

44.Dautzenberg B et al. Transdermal nicotine in non-smokers: A systematic review to design
COVID-19 clinical trials. Respiratory Medicine and Research. 2021;80:100844.

45.Demissie Z, Everett Jones S, Clayton HB, King BA. Adolescent risk behaviors and use of
electronic vapor products and cigarettes. Pediatrics. 2017;139(2):e20162921.
doi:10.1542/peds.2016-2921

46.Dennison Himmelfarb CR, Benowitz NL, Blank MD, Bhatnagar A, Chase PJ, Davis EM,
Fetterman JL, Keller-Hamilton B, Ogungbe O, Page RL, 2nd, et al. Impact of Smokeless Oral
Nicotine Products on Cardiovascular Disease: Implications for Policy, Prevention, and
Treatment: A Policy Statement From the American Heart Association. Circulation. 2025;151:e1–
e21. doi: 10.1161/cir.0000000000001293

47.Deo SH, Jenkins NT, Padilla J, Parrish AR, Fadel PJ. Norepinephrine increases NADPH
oxidase-derived superoxide in human peripheral blood mononuclear cells via α-adrenergic
receptors. Am J Physiol Regul Integr Comp Physiol. 2013;305:R1124–1132. doi:
10.1152/ajpregu.00347.2013

48.Dowd AN et al. A Cross-Sectional Survey on Oral Nicotine Pouches: Characterizing Use-
Motives, Topography, Dependence Levels, and Adverse Events. Nicotine Tob Res.
2024;26:245–249. 14



49.Duell AK et al. Nicotine in tobacco product aerosols: forms and implications. Tob Control.
2020;29:656–662. doi:10.1136/tobaccocontrol-2019-055275.

50.Duell AK, Pankow JF, Peyton DH. Free-Base Nicotine Determination in Electronic Cigarette
Liquids by 1H NMR Spectroscopy. Chem Res Toxicol. 2018;31(6):431–434.
doi:10.1021/acs.chemrestox.8b00097.

51.Dunbar MS, Tucker JS, Ewing BA, et al. Frequency of e-cigarette use, health status, and risk
and protective health behaviors in adolescents. J Addict Med. 2017;11(1):55-62.
doi:10.1097/ADM.0000000000000272

52.Durkin K, Williford DN, Turiano NA, et al. Associations between peer use, costs and benefits,
self-efficacy, and adolescent e-cigarette use. J Pediatr Psychol. 2021;46(1):112-122.
doi:10.1093/jpepsy/jsaa097

53.El-Amin S, Kinnunen JM, Rimpelä A. Adolescents' perceptions of harmfulness of tobacco and
tobacco-like products in Finland. Int J Environ Res Public Health. 2022;19(3):1485.
doi:10.3390/ijerph19031485

54.Eng L, Evans WK, Eisele M, Nishimura KK, Land SR, Rami-Porta R, Dresler CM, Asamura H,
et al. The International Association for the Study of Lung Cancer Staging Project: the impact of
smoking status on lung cancer staging in the 9th edition of the TNM classification. JTO.
2025;20(10):1441–58.

55.England LJ, Bunnell RE, Pechacek TF, Tong VT, McAfee TA. Nicotine and the developing
human: a neglected element in the electronic cigarette debate. American Journal of Preventive
Medicine. 2015;49(2):286–293.https://doi.org/10.1016/j.amepre.2015.01.015

56.Ermann LL, Klefbom L. Swedish tobacco policy: Key learnings to decrease smoking and
challenges that still lie ahead. Tobacco Prevention & Cessation. 2024;10(December):65.
doi:10.18332/tpc/196350.

57.ESPAD. ESPAD Report 2019 – Results from the European School Survey Project on Alcohol
and Other Drugs. EMCDDA Joint Publications; 2020. Available at: https://www.espad.org/espad-
report-2019

58.European Medicines Agency. Development of new medicinal products for treatment of
smoking: scientific guideline. Available at: https://www.ema.europa.eu/en/development-new-
medicinal-products-treatment-smoking-scientific-guideline

59.Fadus MC, Smith TT, Squeglia LM. The rise of e-cigarettes, pod mod devices, and JUUL
among youth: factors influencing use, health implications, and downstream effects. Drug Alcohol
Depend. 2019;201:85-93. doi:10.1016/j.drugalcdep.2019.04.011

60.Fant R, Owen L, Henningfield J. Nicotine replacement therapy. Prim Care Clin Off Pract.
1999;26:633–652.

15

https://www.espad.org/espad-report-2019
https://www.espad.org/espad-report-2019
https://www.ema.europa.eu/en/development-new-medicinal-products-treatment-smoking-scientific-guideline
https://www.ema.europa.eu/en/development-new-medicinal-products-treatment-smoking-scientific-guideline


61.FDA, Center for Tobacco Products. Results from the Annual National Youth Tobacco Survey
(NYTS). 2025. Available at: https://www.fda.gov/tobacco-products/youth-and-tobacco/results-
annual-national-youth-tobacco-survey-nyts

62.Felicione NJ et al. Oral Nicotine Pouches: Rising Popularity and State of the Science. Public
Health Reports. 2026;141:55–62.

63.Feliu A, Martínez C, Fernández E. Lights and shadows for public health: a critical analysis of
the tobacco legislation in Spain. Luces y sombras para la salud pública: análisis crítico de la
legislación sobre el tabaco en España. Gac Sanit. 2022;36(1):48-52.
doi:10.1016/j.gaceta.2021.07.001

64.Fite PJ, Cushing CC, Poquiz J, Frazer AL. Family influences on the use of e-cigarettes.
Journal of Substance Use. 2018;23(4);396-401. doi:10.1080/14659891.2018.1436601

65.Flierl MA, Rittirsch D, Nadeau BA, Chen AJ, Sarma JV, Zetoune FS, McGuire SR, List RP,
Day DE, Hoesel LM, et al. Phagocyte-derived catecholamines enhance acute inflammatory
injury. Nature. 2007;449:721–725. doi: 10.1038/nature06185

66.Gades, Mari S., et al. "The role of nicotine and flavor in the abuse potential and appeal of
electronic cigarettes for adult current and former cigarette and electronic cigarette users: a
systematic review." Nicotine and Tobacco Research 24.9 (2022): 1332-1343.

67.Gaiha SM, Lin C, Lempert LK, Halpern-Felsher B. Use, marketing, and appeal of oral nicotine
products among adolescents, young adults, and adults. Addict Behav. 2023;140:107632.
doi:10.1016/j.addbeh.2023.107632.

68.Gallus, S., Lugo, A., Liu, X., Borroni, E., Clancy, L., Gorini, G., ... & TackSHS Project
Investigators. (2022). Use and awareness of heated tobacco products in Europe. Journal of
Epidemiology, 32(3), 139-144.

69.Gentzke AS et al. Tobacco Product Use Among Middle and High School Students — United
States, 2020. MMWR Morb Mortal Wkly Rep. 2020;69:1881–1888.

70.Glantz, Stanton A. "Heated tobacco products: the example of IQOS." Tobacco control
27.Suppl 1 (2018): s1-s6.

71.Glasser AM, Collins L, Pearson JL, et al. Overview of electronic nicotine delivery systems: a
systematic review. Am J Prev Med. 2017;52(2):e33-e66. doi:10.1016/j.amepre.2016.10.036

72.Goniewicz ML, Knysak J, Gawron M, et al. Levels of selected carcinogens and toxicants in
vapour from electronic cigarettes. Tob Control. 2014;23(2):133-139. doi:10.1136/tobaccocontrol-
2012-050859

73.Government of Canada . Canadian Tobacco and Nicotine Survey (CTNS): summary of
results for 2022. Government of Canada. Updated September 19, 2023. Accessed August 27,
2025. https://www.canada.ca/en/health-canada/services/canadian-tobacco-nicotin... 16

https://www.fda.gov/tobacco-products/youth-and-tobacco/results-annual-national-youth-tobacco-survey-nyts
https://www.fda.gov/tobacco-products/youth-and-tobacco/results-annual-national-youth-tobacco-survey-nyts
https://www.canada.ca/en/health-canada/services/canadian-tobacco-nicotin


74.Griendling KK, Minieri CA, Ollerenshaw JD, Alexander RW. Angiotensin II stimulates NADH
and NADPH oxidase activity in cultured vascular smooth muscle cells. Circ Res. 1994;74:1141–
1148. doi: 10.1161/01.res.74.6.1141

75.GTSS Academy. Current e-cigarette use [online database]. CDC Foundation. Available at:
https://www.gtssacademy.org/

76.Gummin DD, Mowry JB, Beuhler MC, Spyker DA, Rivers LJ, Feldman R, Brown K, Pham
NPT, Bronstein AC, DesLauriers C. 2022 Annual Report of the National Poison Data System®
(NPDS) from America's Poison Centers®: 40th Annual Report. Clin Toxicol (Phila). 2023
Oct;61(10):717-939. doi: 10.1080/15563650.2023.2268981. Epub 2023 Dec 12. PMID:
38084513.

77.Hajek P, Pittaccio K, Pesola F, Myers Smith K, Phillips-Waller A, Przulj D. Nicotine delivery
and users' reactions to Juul compared with cigarettes and other e-cigarette products. Addiction.
2020 Jun;115(6):1141-1148. doi: 10.1111/add.14936. Epub 2020 Jan 29. PMID: 31994254;
PMCID: PMC7318270.

78.Hammond D, Reid JL, Burkhalter R, Hong D. Trends in smoking and vaping among young
people: findings from the ITC youth survey. University of Waterloo; 2023.

79.Hammond D, Reid JL, Cole AG, Leatherdale ST. Electronic cigarette use and smoking
initiation among youth: a longitudinal cohort study. CMAJ. 2017;189(43):E1328-E1336.
doi:10.1503/cmaj.161002

80.Hamoud J et al. A Systematic Review Investigating the Impact of Dual Use of E-Cigarettes
and Conventional Cigarettes on Smoking Cessation. ERJ Open Res. 2024.
doi:10.1183/23120541.00902-2024.

81.Han DH et al. Nicotine Pouch and E-Cigarette Use and Co-Use Among US Youths in 2023
and 2024. JAMA Netw Open. 2025;8:e256739.

82.Hanewinkel R, Hansen J. Konsum von Nikotinbeuteln im Kindes- und Jugendalter.
Laryngorhinootologie. 2025;104(8):505–512. doi:10.1055/a-2481-5202.

83.Hanewinkel R, Isensee B. Risk factors for e-cigarette, conventional cigarette, and dual use in
German adolescents: a cohort study. Prev Med. 2015;74:59-62.
doi:10.1016/j.ypmed.2015.03.006

84.Hartendorp APT et al. Determination of Nicotine Protonation State in E-Liquids by Low-
Resolution Benchtop NMR Spectroscopy. Chem Res Toxicol. 2024;37(8):1283–1289.
doi:10.1021/acs.chemrestox.3c00417.

85.Hartmann-Boyce J, Chepkin SC, Ye W, Bullen C, Lancaster T. Nicotine replacement therapy
versus control for smoking cessation. Cochrane Database Syst Rev. 2018;5(5):CD000146.
doi:10.1002/14651858.CD000146.pub5.

17

https://www.gtssacademy.org/


86.Harvanko AM, Havel CM, Jacob P, Benowitz NL. Characterization of Nicotine Salts in 23
Electronic Cigarette Refill Liquids. Nicotine Tob Res. 2020;22(7):1239–1243.
doi:10.1093/ntr/ntz232.

87.Hatsukami DK, Meier E, Lindgren BR, et al. A randomized clinical trial examining the effects
of instructions for electronic cigarette use on smoking-related behaviors and biomarkers of
exposure. Nicotine Tob Res. 2020;22(9):1524–1532. 

88.Havermans A et al. Awareness, use and perceptions of cigarillos, heated tobacco products
and nicotine pouches: a survey among Dutch adolescents and adults. Drug Alcohol Depend.
2021;229(Pt B):109136. doi:10.1016/j.drugalcdep.2021.109136.

89.Herzog C, Jones A, Evans I, et al. Cigarette smoking and e-cigarette use induce shared DNA
methylation changes linked to carcinogenesis. Cancer Res 2024;84:1898–914.

90.Heshmati J et al. Nicotine pouch pharmacokinetics compared to smoked tobacco: A
systematic review and meta-analysis. Drug Alcohol Depend Rep. 2025;17:100389.

91.Heshmati J et al. Vaping cessation interventions: a systematic review and meta-analysis. Tob
Control. 2025. doi:10.1136/tc-2024-058798.

92.Honeycutt L, Huerne K, Miller A, et al. A systematic review of the effects of e-cigarette use on
lung function. NPJ Prim Care Respir Med 2022;32:45.

93.Hua M, Talbot P. Potential health effects of electronic cigarettes: A systematic review of case
reports. Prev Med Rep. 2016 Jun 10;4:169-78. doi: 10.1016/j.pmedr.2016.06.002. PMID:
27413679; PMCID: PMC4929082. 

94.Hukkanen, J., Jacob, P., & Benowitz, N. L. (2005). Metabolism and disposition kinetics of
nicotine. Pharmacological Reviews, 57(1), 79–115.

95.Hutzler C, Paschke M, Kruschinski S, Henkler F, Hahn J, Luch A. Chemical hazards present
in liquids and vapors of electronic cigarettes. Arch Toxicol. 2014;88(7):1295-1308. doi:
10.1007/s00204-014-1294-7 

96.Inaba Y, Chen J-A, Bergmann SR. Prediction of future cardiovascular outcomes by flow-
mediated vasodilatation of the brachial artery: a meta-analysis. International Journal of
Cardiovascular Imaging. 2010;26:631–640. doi: 10.1007/s10554-010-9616-1

97.Jackler RK, Ramamurthi D. Nicotine arms race: JUUL and the high-nicotine product market.
Tob Control. 2019;28:623–628. doi: 10.1136/tobaccocontrol-2018-054796

98.Jackson SE, Brown J, Tattan-Birch H, Jarvis MJ. Changing patterns of nicotine product use
and nicotine dependence among United States high-school students: The National Youth
Tobacco Survey, 2014–2023. Addiction. 2025;120:2215–2222.

18



99.Jamal A, Park-Lee E et al. Tobacco product use among middle and high school students –
National Youth Tobacco Survey, United States, 2024. MMWR. 2024;73(41):917–24.
doi:10.15585/mmwr.mm7341a2.

100.Jehl J, Ciscato M, Vicq E et al. The interpeduncular nucleus blunts the rewarding effect of
nicotine. Neuron. 2025;113(12):1898–1907. doi:10.1016/j.neuron.2025.03.035.

101.Jiang J, Li X, Hu AF et al. Nicotine and neuronal nicotinic acetylcholine receptors: unraveling
the mechanisms of nicotine addiction. Front Neurosci. 2025;19:1670883.
doi:10.3389/fnins.2025.1670883.

102.Johnson NL, Patten T, Ma M, De Biasi M, Wesson DW. Chemosensory Contributions of E-
Cigarette Additives on Nicotine Use. Front Neurosci. 2022;16:893587.
doi:10.3389/fnins.2022.893587.

103.Kaludercic N, Mialet-Perez J, Paolocci N, Parini A, Di Lisa F. Monoamine oxidases as
sources of oxidants in the heart. Journal of molecular and cellular cardiology. 2014;73:34–42.
doi: 10.1016/j.yjmcc.2013.12.032

104.Kaur J et al. Health impacts of electronic nicotine delivery systems. BMJ Open. 2025.
PMCID: PMC12516984.

105.Kennedy CD, van Schalkwyk MCI, McKee M, et al. The cardiovascular effects of electronic
cigarettes: a systematic review of experimental studies. Prevent Med 2019;127:105770.

106.Kent JT, Mok G, Austin E. Nicotine Toxicity From Repeat Use of Nicotine Pouches. Nicotine
Tob Res. 2025 Mar 24;27(4):767-768. doi: 10.1093/ntr/ntae111. PMID: 39087735; PMCID:
PMC11931207.

107.Kim K, Picciotto MR. Nicotine addiction: More than just dopamine. Curr Opin Neurobiol.
2023;83:102797. doi:10.1016/j.conb.2023.102797.

108.Kim S, Oancea SC. Electronic cigarettes may not be a ‘safer alternative’ of conventional
cigarettes during pregnancy: evidence from the nationally representative PRAMS data. BMC
Pregnancy Childbirth 2020;20:557.

109.Kim, Jinyoung, et al. "Awareness, experience and prevalence of heated tobacco product,
IQOS, among young Korean adults." Tobacco control 27.Suppl 1 (2018): s74-s77.

110.Kinnunen JM, Rimpelä AH, Lindfors PL, et al. Electronic cigarette use among 14- to 17-year-
olds in Europe. Eur J Public Health. 2021;31(2):402-408. doi:10.1093/eurpub/ckaa145

111.Krishnan-Sarin S, Morean ME, Camenga DR, Cavallo DA, Kong G. E-cigarette use among
high school and middle school adolescents in Connecticut. Nicotine Tob Res. 2015;17(7):810-
818. doi:10.1093/ntr/ntu243

19







https://doi.org/10.1038/s41398-024-03040-5


https://digital.nhs.uk/data-and-information/publications/statistical/smoking-drinking-and-drug-use-among-young-people-in-england/2023
https://digital.nhs.uk/data-and-information/publications/statistical/smoking-drinking-and-drug-use-among-young-people-in-england/2023
https://digital.nhs.uk/data-and-information/publications/statistical/smoking-drinking-and-drug-use-among-young-people-in-england/2023
http://dx.doi.org/10.15585/mmwr.mm7335a3


https://www.folkhalsomyndigheten.se/the-public-health-agency-of-sweden/living-conditions-and-lifestyle/andtg/tobacco/use-of-tobacco-and-nicotine-products/?utm_
https://www.folkhalsomyndigheten.se/the-public-health-agency-of-sweden/living-conditions-and-lifestyle/andtg/tobacco/use-of-tobacco-and-nicotine-products/?utm_
https://www.folkhalsomyndigheten.se/the-public-health-agency-of-sweden/living-conditions-and-lifestyle/andtg/tobacco/use-of-tobacco-and-nicotine-products/?utm_


https://doi.org/10.1016/j.taap.2003.06.001


https://doi.org/10.1186/s12889-025-25765-8


https://www.ncbi.nlm.nih.gov/books/NBK294308/


https://doi.org/10.1186/s12884-024-06633-6
https://doi.org/10.1186/s12884-024-06633-6
https://doi.org/10.3390/ijms25031482
https://www.who.int/publications/i/item/9789240022720
https://www.who.int/publications/i/item/9789240116276
https://www.who.int/news-room/fact-sheets/detail/tobacco
https://www.who.int/news-room/fact-sheets/detail/tobacco
https://www.who.int/publications/i/item/9789240077164.%202023


https://www.who.int/publications/i/item/9789240096431

	OPEN LETTER
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	To Her Excellency, Ursula von der Leyen President of the European Commission Copy to The College of Commissioners
	Dear President von der Leyen,



	A healthy and resilient European Union depends on the well-being of its younger generations. A child addicted to nicotine at 13 is far more likely to become a chronically ill adult by 40.
	Protecting the health of European citizens is not a lobbying activity, but a public interest responsibility.
	ENSP operates as an independent technical partner[2], drawing on its extensive European network, longstanding collaboration with EU institutions and the World Health Organization, and recognised expertise in policy, research, and implementation. In this capacity, ENSP can contribute to enhanced coordination among stakeholders, the provision of evidence-based input, support for the implementation of EU legislation and WHO FCTC provisions, capacity-building across Member States, and strengthened prevention efforts, particularly among youth.
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