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Abstract: Vaping has gained widespread popularity, particularly among teenagers, raising concerns about its long - term impact on 

cognitive health. This review examines the potential relationship between vaping and dementia, with a focus on nicotine’s effects on 

neurotransmitter function, oxidative stress, and neuroinflammation. Evidence suggests that e - cigarettes expose users to toxic 

compounds, including heavy metals and volatile organic compounds, which may contribute to neuronal damage and cognitive decline. 

While research on vaping and dementia is still emerging, existing studies indicate potential risks akin to those associated with 

traditional smoking. Given the increasing prevalence of vaping, public health measures such as educational campaigns and policy 

regulations are crucial. Further longitudinal research is necessary to establish a definitive connection between vaping and 

neurodegenerative diseases, particularly among young individuals and those at risk for cognitive impairment.  
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1. Introduction 
 

VAPING, the act of breathing aerosolized substances 

through electronic cigarettes (e - cigarettes), has become 

increasingly popular worldwide, especially among teenagers 

and young adults. Traditional tobacco is marketed as a safe 

alternative to smoking, distributing nicotine and other 

chemicals through an electronic heating mechanism instead 

of e - cigarette combustion (Glantz and Bareham et al., 

2018). Despite being marketed as a safer alternative, 

concerns have come to light about the long - term health 

implications of vaping, including its possible effects on 

brain function and cognitive health (O' Leary et al., 2021).  

 

Dementia is a progressive neurological disorder 

characterized by cognitive decline, memory loss and 

impaired decision - making, which affects millions globally 

(Livingston et al., 2020). Neurodegenerative processes such 

as oxidative stress, neuroinflammation and vascular laxity 

contribute to the onset and progress of dementia. Recent 

studies suggest that products found in nicotine and other 

toxic products can affect these mechanisms, raising concerns 

about a possible link between vaping and increased risk of 

cognitive decline (Rahman et al., 2022).  

 

This review aims to examine the potential risks and 

cognitive consequences of vaping, particularly its 

association with dementia, by analyzing existing scientific 

literature and identifying research gaps. Given the rising 

popularity of vaping, especially among younger individuals 

understanding its potential impact on cognitive function is 

essential for public health. This review highlights current 

research gaps and underscores the need for regulatory 

measures to mitigate risks.  

 

2. Understanding Vaping and Its 

Components:  
 

Vaping: Vaping refers to the act of breathing aerosolized 

substances using electronic cigarettes (e - cigarettes) or other 

vaping devices. Unlike traditional cigarettes that burn 

tobacco, e - cigarettes heat a liquid (commonly referred to as 

e - liquid or vape juice) to make an inhalable aerosol 

(Benowitz et al., 2020). Vaping has gained popularity as a 

smoking alternative, especially to quit smoking between 

young adults and individuals (Cullen et al., 2019). However, 

concerns have been raised about its potential health effects, 

including its effects on brain function.  

 

General material in e - cigarettes: E - cigarettes typically 

contain a mixture of propylene glycol, vegetable glycerin, 

nicotine, and flavoring agents. Additionally, some VAPING 

products contain heavy metals, formaldehyde, and other 

toxins that can cause health risks (Goniewicz et al., 2019). 

The heating process can produce harmful by products such 

as acryl amide and volatile organic compounds, which are 

associated with oxidative stress and inflammation in the 

body (Rubinstein et al., 2018).  

 

Nicotine and its effects on the brain: Nicotine, the primary 

addiction component in most e - cigarettes, affects the 

neurotransmitter function by stimulating the release of 

dopamine, which confirms drug addiction behavior 

(Benowitz et al., 2017). Chronic nicotine exposure is 

associated with increasing risk of cognitive deficit, memory 

loss, and neurodegenerative diseases (Yuan et al., 2015). 

Prolonged use can contribute to changes in brain 

development, especially in adolescents and young adults, 

making cognitive decline a potential risk factor.  

 

3. The Link between Vaping and Brain Health 
 

Nicotine exposure through vaping affects cognitive function 

by changing neurotransmitter activity, especially in 

dopamine and acetylcholine systems, which play an 

important role in learning and memory (Benowitz et al., 

2017). The use of chronic nicotine is associated with 

increasing risk of attention, impaired working memory, and 

neurodevelopment disorders (Yuan et al., 2015). 

Adolescents and young adults are particularly weak for these 

effects due to brain development.  
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E- cigarette users can expose users to heavy metals such as 

lead, nickel, and cadmium leaching from the heating 

elements of vaping devices (Goniewicz et al., 2019). These 

neurotoxin substances can gather inside the brain, leading to 

neuronal harm and cognitive decline (Schneider and Decker 

et. al, 2018).  

 

Vaping seasons oxidative strain and triggers 

neuroinflammatory reactions that are implicated in the 

genesis of dementia and different cognitive disorders 

(Rahman et al., 2022). Increased oxidative harm can boost 

up neurodegeneration, in addition to combining vaping with 

feasible cognitive decline.  

 

4. Vaping as a Potential Risk Factor for 

Dementia:  
 

Research indicates that chronic nicotine exposure can 

contribute to neurodegeneration by promoting neuronal 

apoptosis associated with oxidative stress, inflammation, and 

neuronal apoptosis - dementia (Yuan et al., 2015). Nicotine 

changes neurotransmitter function, especially in 

acetylcholine routes, which play an important role in 

memory and learning. Prolonged nicotine exposure has been 

linked to the increasing hazard of Alzheimer's ailment and 

different styles of dementia (Kaiser et al., 2017).  

 

While vaping is often considered less dangerous than 

smoking, studies endorse that e- cigarettes nevertheless 

cause neurocognitive dangers due to e - cigarette nicotine 

addiction and poisonous chance (Goniewicz et al., 2019).  

 

Unlike traditional smoking, VAPING can introduce 

additional harmful chemicals, such as heavy metals and 

volatile organic compounds, contributing to 

neuroinflammation and cognitive decline (Rahman et al., 

2022). Emerging evidence suggests that prolonged vaping 

can reduce memory, attention, and cognitive flexibility, 

especially in teenagers and young adults (Rubinstein et al., 

2018). However, long - term studies are required to install a 

certain link between vaping and dementia risk in the old 

population.  

 

5. Mechanisms of Cognitive Decline 

Associated with Vaping:  
 

Nicotine and various chemicals in e - cigarettes can narrow 

blood vessels and reduce the cerebral blood flow and oxygen 

delivery (Benowitz et al., 2020). Chronic hypoxia is 

associated with cognitive decline and Alzheimer's (Hosseini 

et al., 2019) associated with increasing the risk of 

neurodegenerative diseases. Additionally, carbonyl 

compounds in VAPE aerosol can damage endothelial cells, 

which can affect brain circulation (Goniewicz et al., 2019).  

 

Nicotinic acetylcholine receptors (NACHRS) change 

nicotine neurotransmitters by over timing balance, which 

leads to disintegration of dopamine, serotonin, and 

glutamate signaling (Yuan et al., 2015). These modifications 

can boom sensitivity to dementia through the years, break 

reminiscence, and get to know executive features 

(Goriounova & Mansvelder et al., 2019).  

 

Vaping induces oxidative pressure and neuroinflammation, 

triggering the release of seasoned inflammatory cytokines 

that contribute to neuronal harm (Rahman et al., 2022). 

Prolonged infection can boost neurodegeneration, leading to 

cognitive loss and dementia (Kaiser et al., 2017).  

 

6. Research Evidence on Vaping and 

Dementia 
 

Emerging research shows that vaping can make a 

contribution to growing cognitive decline and dementia 

hazard. Studies imply that nicotine publicity from e - 

cigarettes may break reminiscence, meditation, and 

government function (Yuan et al., 2015). Additionally, e - 

cigarette aerosol incorporates neurotoxin materials, which 

can boost neurodissonation (Rahman et al., 2022).  

 

 Most current studies focus on the short - term effects, with 

limited data on its long - term cognitive results (Goriounova 

& Mansvelder et al., 2019). Many studies also rely on 

animal models, making it difficult for the human population 

(Kaiser et al., 2017) to extract fully.  

 

Given the increasing prevalence of vaping, long - term 

studies are required to assess its possible role in dementia 

development. Future research should detect cumulative risk 

effects, especially among young users who may experience 

early cognitive loss (Rubinstein et al., 2018).  

 

7. Public Health Implications and Future 

Directions:  
 

It is important to raise public awareness about the cognitive 

risks of vaping. Educational expeditions should highlight the 

potential link between vaping, neurodegeneration and 

dementia especially targeting teenagers and young adults 

(Livingston et al., 2020).  

 

Healthcare professionals should also consult patients on long 

- term neurological risks associated with e - cigarettes. 

Regulatory measures and policy ideas E - cigarette 

marketing, taste restriction, and strong rules on nicotine 

material boundaries can help reduce the effect of vaping on 

brain health (Goniewicz et al., 2019).  

 

Governments should implement strict policies to prevent the 

initiation of youth and encourage programs to stop smoking. 

Future research priorities longitudinal studies are required to 

assess the long - term cognitive effects of vaping. Research 

should focus on the combined effect of nicotine, heavy 

metals, and other toxins in e - cigarettes at neurodysfunction 

(Rahman et al., 2022).  

 

8. Conclusion 
 

This review highlights the potential risks associated with 

vaping, particularly concerning cognitive decline and 

dementia. While current research indicates a plausible 
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connection between nicotine exposure and 

neurodegeneration.  

 

Further longitudinal studies are necessary to establish 

causality. Public health measures, including stricter 

regulations and educational initiatives, are essential to 

mitigate the risks associated with vaping. Until conclusive 

data is available, caution should be exercised, especially 

among young individuals susceptible to cognitive 

impairment.  
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