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This literature review provides summaries of a few relevant recent studies 
(2015 to 2024) on the health risks of nicotine across all delivery forms: combustible tobacco 
(smoking), e-cigarettes (vaping), heat-not-burn products, smokeless tobacco, and pharmaceutical 
nicotine replacement therapies. Each item provides a brief overview of the study’s methodology, 
key findings, and significance.

Nicotine’s Systemic Health Effects (General)

	 MISHRA ET AL. (2015)

Harmful Effects of Nicotine

INDIAN JOURNAL OF MEDICAL AND PAEDIATRIC ONCOLOGY

DOI: 10.4103/0971-5851.151771

This metastudy compiles animal and human studies focusing solely on nicotine (apart from the 
tar and smoke of tobacco). The review finds that nicotine poses numerous health hazards: it 
increases the risk of cardiovascular, respiratory, and gastrointestinal disorders, weakens the 
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immune response, and harms reproductive health. Nicotine can also affect cellular processes 
(e.g., promote DNA mutations and alter cell growth), which may contribute to cancer and 
tumors. The authors conclude that even in isolation (for example, in nicotine medications 
or vaping), nicotine is far from harmless and, given its broad systemic impacts and addictive 
nature, warrants regulation and cautious use.

	 DOROTHEO ET AL. (2024)

Nicotine and Cardiovascular Health: When Poison Is Addictive — 

A WHF Policy Brief

WORLD HEART FEDERATION

DOI: 10.5334/GH.1292 

This international review emphasizes that nicotine is “far from innocuous” on its own — 
highlighting that numerous studies have demonstrated nicotine can harm multiple organs, 
especially the heart and circulatory system. Nicotine’s stimulatory effect on the cardiovascular 
system (raising heart rate and blood pressure) and its role in promoting atherosclerosis make it 
a serious risk factor for heart disease.

	 MOHAMMADI ET AL. (2023)

Chronic E-Cigarette Use Impairs Endothelial Function on the Physiological and Cellular Levels

ARTERIOSCLEROSIS, THROMBOSIS, AND VASCULAR BIOLOGY

DOI: 10.1161/ATVBAHA.121.317749

This clinical review evaluates the impact of nicotine on vascular function, focusing on 
endothelial integrity, stiffness, and blood pressure regulation.

Nicotine and Priority Populations

	 LESLIE (2020)

Unique, Long-Term Effects of Nicotine on Adolescent Brain

PHARMACOLOGY BIOCHEMISTRY AND BEHAVIOR

DOI: 10.1016/J.PBB.2020.173010

This review finds compelling evidence that adolescent nicotine exposure causes long-lasting 
changes in the brain and behavior. Animal studies show nicotine during adolescence uniquely 
impairs cognitive functions and alters reward pathways. Emerging human data (observational 
studies of teen vapers/smokers) suggest similar patterns, including potential links to attention 
deficits, mood disorders, and increased susceptibility to other addictions.
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	 ACOG COMMITTEE OPINION (2020)

Tobacco and Nicotine Cessation During Pregnancy

OBSTETRICS & GYNECOLOGY

DOI: 10.1097/AOG.0000000000003822

The American College of Obstetricians and Gynecologists issued this evidence-based advisory 
summarizing the risks of nicotine exposure during pregnancy. It warns that pregnant women 
should avoid all forms of tobacco and nicotine, including e-cigarettes, patches, gum, and oral 
snus. Notably, the report cites studies finding that infants born to mothers who used smokeless 
nicotine (snus) had increased rates of low birth weight, preterm birth, stillbirth, and neonatal 
breathing issues comparable to rates seen in babies of cigarette smokers. In other words, 
nicotine itself can harm fetal development (even without combustion or smoke).

Nicotine Dependence and Psychiatric Disorders

	 KUTLU, PARIKH, & GOULD (2015)

Nicotine Addiction and Psychiatric Disorders

INTERNATIONAL REVIEW OF NEUROBIOLOGY

DOI: 10.1016/BS.IRN.2015.08.004

This comprehensive review examines the bidirectional relationship between nicotine dependence 
and psychiatric disorders, including ADHD, anxiety, and depression. The study explains how 
nicotine may initially relieve symptoms of mental illness, leading to high rates of smoking among 
individuals with psychiatric conditions. However, chronic nicotine use, especially during withdrawal, 
often worsens these symptoms and increases the risk of relapse. The review explores how 
specific nicotinic acetylcholine receptor (nAChR) subtypes modulate these effects. It also highlights 
developmental and genetic factors (e.g., prenatal exposure) that may increase vulnerability to 
nicotine addiction in individuals with mental illness. The authors conclude that nicotine is not just 
commonly comorbid with psychiatric disorders but may also play a causative role in their severity.

	 SMITH ET AL. (2014)

Cigarette Smoking and Mental Illness: A Study of Nicotine Withdrawal

AMERICAN JOURNAL OF PUBLIC HEALTH

DOI: 10.2105/AJPH.2013.301502

This study uses two large national datasets to examine how nicotine withdrawal affects 
smokers with mental illness. In the first analysis (NESARC (National Epidemiologic Survey 
on Alcohol and Related Conditions) sample, n = 9,913), individuals with psychiatric 
disorders, especially those with both internalizing and externalizing conditions or psychotic 
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disorders, were significantly more likely to experience severe nicotine withdrawal symptoms. 
Approximately 44% of all nicotine withdrawal syndrome cases were attributable to mental 
illness. In a second national survey (n = 751), smokers with psychological distress were more 
motivated to quit and more likely to attempt quitting but were less likely to succeed largely due 
to the impact of withdrawal and nicotine dependence. The authors conclude that mental illness 
greatly increases vulnerability to nicotine withdrawal, and this in turn contributes to persistent 
smoking, highlighting the need for targeted cessation support for these populations.

	 WU ET AL. (2023)

Smoking Cessation and Changes in Anxiety and Depression in Adults With and Without 

Psychiatric Disorders

JAMA NETWORK OPEN

DOI: 10.1001/JAMANETWORKOPEN.2023.16111

This cohort study analyzes U.S. data from a large international clinical trial to determine how 
smoking cessation affects mental health in adults, including those with psychiatric conditions. 
Using multiple analytic methods, the authors find that individuals who successfully quit smoking 
between weeks 9 and 24 reported modest but statistically significant reductions in anxiety and 
depression scores at week 24 compared to those who continued smoking. These improvements 
were observed both in participants with and without a history of mental illness. The authors 
report that the results challenge the belief that quitting smoking worsens mental health and 
suggest instead that cessation is associated with slight improvements in emotional well-being.

	 GRIESLER ET AL. (2011)

Comorbid Psychiatric Disorders and Nicotine Dependence in Adolescence

ADDICTION

DOI: 10.1111/J.1360-0443.2011.03403.X

This longitudinal study examines the bi-directional relationship between psychiatric disorders and 
nicotine dependence in adolescent smokers. In a cohort of 814, the authors find that more than 
half of lifetime smokers experienced at least one symptom of nicotine dependence, and over a 
quarter met full dependence criteria. Adolescents with nicotine dependence had significantly 
higher rates of anxiety, mood, and disruptive disorders than those without dependence. Anxiety 
disorders predicted the later development of nicotine dependence, while disruptive disorders 
and nicotine dependence influenced each other in both directions over time. Predictors of full 
nicotine dependence included early tobacco use, strong initial positive reactions to smoking, 
and use of alcohol or illicit drugs. Psychiatric disorder onset was associated with demographic 
factors, other psychiatric conditions, and parental history of depression or delinquency.
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	 PROCHASKA (2025)

Tobacco Use Is Associated With Mental Illness and Substance Use Problems — Now What?

AMERICAN JOURNAL OF PSYCHIATRY

DOI: 10.1176/APPI.AJP.20241089

This article is on the long-standing association between tobacco use and those who experience 
mental illness, noting that smoking rates remain two to five times higher among individuals 
with psychiatric and substance use disorders compared to the general population. Utilizing 
findings from Conway et al., which used PATH Study data, Prochaska highlights that use of 
various tobacco products are associated with later onset of internalizing, externalizing, and 
substance use problems across adolescents, young adults, and adults. The study calls for 
full-spectrum tobacco assessment in clinical care and advocates for integrated treatment 
approaches. It also points to research showing that quitting smoking is associated with 
improvements in depression, anxiety, stress, and quality of life, as well as increased likelihood 
of sobriety. The conclusion advocates for population-level interventions, such as media 
campaigns and warning labels, that emphasize the mental health benefits of tobacco cessation

	 CHOU ET AL. (2016)

The Epidemiology of DSM-5 Nicotine Use Disorder: Results From the National Epidemiologic 

Survey on Alcohol and Related Conditions-III

JOURNAL OF CLINICAL PSYCHIATRY

DOI: 10.4088/JCP.15M10114

This article presents nationally representative data from the 2012–2013 NESARCIII (N = 36,309) 
on DSM5 nicotine use disorder (NUD). The prevalence of 12month and lifetime NUD is 20.0% 
and 27.9%, respectively. NUD is significantly more common among men, nonHispanic Whites, 
younger adults, previously married individuals, those with lower education and income, and 
rural residents. After adjusting for sociodemographic factors and psychiatric comorbidity, 
12month and lifetime NUD are significantly associated with other substance use disorders and 
antisocial personality disorders (ORs = 1.5–5.6). Severe 12month NUD is also associated with 
major depression, bipolar I/II disorder, panic disorder, generalized anxiety disorder, PTSD, and 
schizotypal, borderline, and antisocial personality disorders (ORs = 1.3–2.5). Individuals with 
12month NUD and at least one psychiatric disorder comprise 11.1% of U.S. adults but smoke 
53.6% of all cigarettes consumed. Only 20.3% of individuals with 12month NUD and 18.8% with 
lifetime NUD report receiving treatment.
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	 GOULD ET AL. (2021)

Nicotine and the Developing Brain: Insights From Preclinical Models

BIOLOGICAL PSYCHIATRY GLOBAL OPEN SCIENCE

DOI: 10.1016/J.PHRS.2023.106741

This review article synthesizes findings from animal studies to examine how nicotine affects brain 
development, with a focus on adolescence which is a critical period of neural maturation. The 
authors detail how nicotine exposure disrupts neurotransmitter systems, alters synaptic plasticity, 
and impairs cognitive and emotional regulation in adolescent rodent models. These effects are 
often long-lasting and can interact with genetic and environmental factors to elevate risk for 
neuropsychiatric disorders. The review emphasizes that adolescent exposure to nicotine leads 
to distinct and more severe neurobiological consequences than adult exposure, suggesting that 
youth are particularly vulnerable to the harmful effects of nicotine on brain development.

	 MAHAJAN ET AL. (2021)

Multifactorial Etiology of Adolescent Nicotine Addiction: A Review of the Neurobiology of 

Nicotine Addiction and Its Implications for Smoking Cessation Pharmacotherapy

FRONTIERS IN PUBLIC HEALTH

DOI: 10.3389/FPUBH.2021.664748

This review explores the neurobiological foundation of teenage nicotine addiction with a focus 
on neuroinflammation. The authors describe how the juvenile brain is especially vulnerable 
to nicotine’s effects, including the activation of microglial cells, which are central to the brain’s 
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immune response and homeostasis (that is, reaching and maintaining a relatively stable state 
of balance). They advise that nicotine-induced neuroinflammatory signaling during adolescence 
may result in long-term neural adaptations contributing to addiction. The review also discusses 
the sensitization-homeostasis model as a framework for understanding nicotine addiction and 
emphasizes the therapeutic potential of targeting microglial homeostasis to support smoking 
cessation efforts among youth.

This publication was prepared by the Public Health Law Center at Mitchell Hamline School of Law, St. Paul, 
Minnesota, and made possible with funding from the Robert Wood Johnson Foundation. The Public Health Law 
Center provides information and legal technical assistance on issues related to public health. The Center does not 
provide legal representation or advice, and this document should not be considered legal advice. Its contents are 
solely the responsibility of the authors and do not necessarily represent the official views of the Foundation.
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