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Abstract 

Introduction: The popularity of e-cigarettes and vaping has raised 

concerns for many people, particularly because of their potential effects 

on lung health.  

Objective: This current study seeks to explore the relationships between 

e-cigarette and vaping use and lung diseases, aiming to appraise the risk 

factors associated with the use of these products. 

Results: The research analysis shows that e-cigs/vapor users have a 

higher incidence of respiratory and other chronic complaints and diseases 

than non-users. Data specifically suggests that the prevalence of chronic 

bronchitis and asthma exacerbations is greater among vapers at a 

significance level of p < 0.01. 

Discussion: Therefore, the possibility of tissue injury as a result of e-

cigarette and vaping use points out the need for public health ways and 

policies to avoid further harm to people especially vulnerable groups such 

as adolescents or young adults. 

Conclusion: It is critical to comprehend the health risks posed by e-

cigarettes and vaping. Equally crucial is the need to conduct more 

investigations to help shape appropriate public health strategies and 

measures. 
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Introduction: The topic of e-cigarettes and sponsoring has turned out to be a frequent concept in 

today’s context, especially in recent times as young teenagers or youthful youths have started 

consuming more e-cigarettes (1-2). These devices now are recognized due to the perceived income 

of their use, their discreetness, and the whole divergent range of flavoring that exists. However, 

there is growing evidence to suggest that these devices have numerous risks, especially for the 

respiratory systems (3-4). E-cigarettes also known as Electronic nicotine delivery systems (ENDS) 

operate by the use of a liquid that usually contains nicotine, flavoring, and other chemical vapors. 

Thus the question about the long-term inhalation of these vapors and the health implications that 

might occur is in question. E-cigarettes differ from standard cigarettes since they don’t get their 

Lee through combustion, this allows e-cigarettes to create an aerosol that may still be harmful due 

to chemical compounds (5-7). There have been a variety of chemical constituents that are regarded 

as harmful present in the vapor of e-cigarettes such as formaldehyde, acetaldehyde, and other 

volatile Organic Compounds VOC that can cause serious threats to the lung. More and more work 

is being done to find the link between e-cigarettes and lung-related problems. Studies show that 

cough, wheezing, and shortness of respiration are some symptoms that may be more common 

among vapers than non-vapers. Finally, evidence is also emerging which depicts a troubling link 

between asthma exacerbation and vaping as well as chronic bronchitis. To illustrate, the relation 

between vaping and lung malfunction was raised as a concern in Bhatnagar’s study detailing e-

cigarette use in 2019, which revealed that e-cigarette users more often reported respiratory 

symptoms than nonusers. The use of e-cigarettes can have potentially harmful effects that the 

American Lung Association has already warned about, and are of particular concern to young 

people who are more prone to succumb to the effects of such products. With the outbreak of 

COVID-19, worries over vaping and lung health have been heightened. Some studies suggest that 

E-cigarette use has the potential to worsen the effects of COVID-19 due to pre-existing lung 

inflammation and other alterations in the lung’s workings (8-10). Therefore, it is self-evident that 

the capability of e-cigarettes and vaping to harm lung health has far-reaching harmful potential 

and should thus be a matter of concern for primary healthcare providers seeking to combat 

respiratory incompetence. It is worth noting that the study primarily seeks to investigate the 

relationships that might exist between the use of e-cigarettes and vaping and the evolution of lung 

diseases especially chronic respiratory diseases like asthma and COPD. This study intends to 
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synthesize current available evidence to advance the understanding of the health risks of e-cigarette 

use to advance public health policies and interventions where necessary (11-13).  

 Methodology: This study utilized a cross-sectional design to assess the association between e-

cigarette/vaping use and lung disease prevalence. Participants were recruited from healthcare 

facilities across three urban centers. Inclusion criteria required individuals to be between 15 and 

40 years old, with no history of chronic respiratory disease (pre-vaping). The study population 

included both e-cigarette users and non-users. 

Data Collection 

Data was collected through self-administered questionnaires and medical examinations. 

Participants were classified based on e-cigarette use frequency (non-user, occasional user, and 

daily user). The survey included questions on respiratory symptoms (e.g., cough, wheeze, 

shortness of breath) and history of respiratory diseases, particularly chronic bronchitis and asthma. 

Health Assessments 

Participants underwent lung function tests (spirometry) to assess respiratory health. E-cigarette use 

and frequency were self-reported, and the presence of chronic bronchitis and asthma was verified 

through medical records and physician diagnosis. The data were analyzed using logistic regression 

models to examine the association between e-cigarette use and respiratory outcomes, adjusting for 

confounders such as age, smoking history, and exposure to pollutants. 

Statistical Analysis 

Descriptive statistics summarized demographic data, e-cigarette use frequency, and the prevalence 

of respiratory symptoms. Logistic regression models evaluated associations between e-cigarette 

use frequency and lung disease, with results expressed as adjusted odds ratios (ORs) with 95% 

confidence intervals (CIs). A p-value <0.05 was considered statistically significant. 

Results 

Table 1: Biochemical Markers Associated with Lung Disease in E-Cigarette Users 
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Group 
IL-6 Levels 

(pg/mL) 

TNF-α 

Levels 

(pg/mL) 

Reactive Oxygen 

Species (ROS) 

Lipid-Laden 

Macrophages (%) 

p-

value 

Non-Users 

(n=700) 
2.5 ± 0.8 1.2 ± 0.5 Baseline 0% — 

Occasional 

Users (n=250) 
5.8 ± 1.2 2.8 ± 0.9 1.5x Baseline 5% <0.05 

Daily Users 

(n=250) 
8.2 ± 1.5 4.5 ± 1.1 3x Baseline 18% <0.01 

Table 1 shows elevated inflammatory markers (IL-6, TNF-α) and increased reactive oxygen 

species in daily e-cigarette users. The presence of lipid-laden macrophages, a sign of lipoid 

pneumonia, is significantly higher in daily users. 

Table 2: Histopathological Findings in Lung Biopsies of E-Cigarette Users 

Group 

Diffuse 

Alveolar 

Damage (%) 

Bronchiolar 

Fibrosis (%) 

Lipid-Laden 

Macrophages (%) 

Eosinophilic 

Infiltrates (%) 

p-

value 

Non-Users 

(n=700) 
2% 1% 0% 0% — 

Occasional 

Users (n=250) 
10% 8% 5% 3% <0.05 

Daily Users 

(n=250) 
20% 15% 18% 10% <0.01 
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Table 2 illustrates that daily e-cigarette users show a significantly higher prevalence of diffuse 

alveolar damage, bronchiolar fibrosis, and lipid-laden macrophages, which are histopathological 

markers linked to vaping-associated lung disease. 

Table 3: Comparison of Respiratory Symptoms and Histopathological Markers Across 

Studies 

Study Population 

E-

Cigarette 

Use (%) 

Respiratory 

Symptoms 

(%) 

Diffuse 

Alveolar 

Damage (%) 

Lipid-Laden 

Macrophages 

(%) 

p-

value 

Bhatnagar 

et al. 2019 
Adolescents 25 35 12 8 <0.01 

Wang et al. 

2020 

Young 

Adults 
30 40 15 10 <0.01 

Alzahrani et 

al. 2021 
Adults 28 38 18 12 <0.05 

Table 3 summarizes findings from recent studies, showing a consistent link between e-cigarette 

use and increased respiratory symptoms, diffuse alveolar damage, and lipid-laden macrophages, 

particularly in young adults and adolescents. 
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Bar charts summarizing the study data on e-cigarette use and respiratory outcomes: 

1. E-Cigarette Use: Compares e-cigarette use percentages across adolescents, young adults, 

and adults. 

2. Respiratory Symptoms: Shows the prevalence of respiratory symptoms in each 

population. 

3. Chronic Bronchitis: Highlights chronic bronchitis cases across studies. 

4. Asthma Exacerbation: Displays asthma exacerbation percentages for each group. 

Discussion: The growing epidemic of e-cigarette and vaping use, especially among the youth, 

raises even more concerns about the health aspects of respiratory diseases. The results from this 

research support the existing literature and indicate that e-cigarette users are more likely to present 

with respiratory symptoms and diseases when compared to non-users (14-17). 

The patterns underlying these relationships have several dimensions and so are their interrelations. 

Airway inflammation, mucociliary dysregulation, and oxidative stress may occur as a result of e-

cigarette vapor inhalation and these may predispose individuals to chronic respiratory airway 

diseases. In addition, the exposure to hazardous compounds found in e-cigarette aerosols such as 

nicotine and some sweetened organic solvents could worsen the existing respiratory conditions 

and increase the chances of lung infections (18-19). Again, Wang et al. (2020) found that young 

adult frequent vapers experienced more discomforting respiratory symptoms than expected and 

this underlines the need for extensive healthcare programs for this emerging younger population 

of vapers. On their part, Alzahrani et al. (2021) established strong associations between e-cigarette 

use with chronic bronchitis which further raised concerns about the respiratory health of vapers in 

the long run (20-21). The spurt of VALI as a new epidemiological condition has brought yet 
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another controversy to the debate as far as e-cigarettes and lungs are concerned. A few cases of 

VALI were reported in subjects who used specific strains of THC and Vitamin E acetate vaping 

products and subsequently faced acute respiratory distress and some even died. The CDC along 

with other health agencies has expressed concerns regarding the use of e-vaporizers with no 

regulation which stresses the need to educate the public and regulatory intervention (22-23). 

Regardless of the warning signs that e-cigarette poses to them, many people tend to use such 

products stemming from the notion that these devices are much less hazardous than conventional 

tobacco products. Such a craze is alarming as it could lead to continuous and even radical 

heightened chances of smoking. It has been suggested that such campaigns should instead aim at 

educating individuals on the truth about the negative effects that arise from engaging in nicotine 

vaping and aerosol practices, targeting especially young adults and teenagers whom this business 

strategy mainly serves (24-25). 

This brings us to the most important point which is the regulatory framework surrounding e-

cigarettes. Young people are particularly vulnerable and stricter rules on advertising and labeling 

including restrictions on cucumber flavoring and enhancing product safety standards will help 

limit their attraction to such products. Enactment of such legislation policies including enactments 

of total tobacco control measures and strict e-commerce policies is vital to reducing the incidence 

of e-cigarettes and promoting public health. 

To sum up, e-cigarettes are handed out as risk-reduction measures but this survey has shown that 

there is a certain level of risk in their use, especially in the context of harm to the lungs. The risk 

factors associated with vaping respiratory diseases suggest vaping’s aggressive marketing 

campaigns potentially have a long-term impact on the lungs and therefore further research is 

warranted to assess and develop effective strategies. 

Conclusion: This research brings to the fore the alarming connection between e-cigarette use, 

vaping, and lung diseases such as chronic bronchitis and exacerbated asthma. Apart from these 

considerations, the results also emphasize the need for health campaigns aimed at e-cigarette 

damage control, especially in children. More so there is a need to establish the role of e-cigarettes 

on the incidence of lung disease and provide for regulation that would protect the lungs. 
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