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ABSTRACT 

Background: The increasing prevalence of smoking in public spaces has raised significant 

concerns regarding air quality and public health. As urbanisation continues to expand and 

populations grow, the visibility of smoking in public areas, including parks, streets, and outdoor 

dining venues, has become more pronounced. This trend not only poses immediate discomfort 

for non-smokers but also raises broader implications for community health and environmental 

quality.  

Purpose: This study aimed to compare air pollutant levels in smoke-free areas versus active 

smoking areas, focusing on particulate matter (PM2.5 and PM10), carbon monoxide (CO), and 

volatile organic compounds (VOCs). 

Method: Employing a quantitative research design, air quality samples were collected from 

various locations over a six-month period. 

Results: The findings revealed that active smoking areas exhibited significantly higher levels 

of pollutants compared to smoke-free zones, with PM2.5 concentrations exceeding safe limits 

by over 150% in some instances. 

Conclusion: This study underscores the urgent need for stricter enforcement of smoking 

regulations to safeguard public health and enhance environmental quality. 
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BACKGROUND 

The phenomenon of smoking has long been recognised as a leading cause of preventable 

diseases, contributing to a myriad of health issues, including respiratory diseases, 

cardiovascular problems, and various cancers (World Health Organization, 2021). The 

statistics surrounding smoking-related health complications are staggering; for instance, the 

World Health Organization estimates that tobacco use is responsible for over 8 million deaths 

each year globally. This figure underscores not only the severity of the health crisis that 

smoking represents but also the urgency for comprehensive public health strategies aimed at 

reducing tobacco consumption. Despite widespread awareness of these health risks, smoking 

remains prevalent in many societies, often occurring in public spaces where non-smokers are 

involuntarily exposed to secondhand smoke. This involuntary exposure, commonly referred to 

as passive smoking, poses immediate health risks such as respiratory infections and 

exacerbation of chronic conditions like asthma, particularly among vulnerable populations such 

as children and the elderly. Furthermore, the implications extend beyond individual health; they 

contribute to long-term environmental degradation, particularly concerning soil and water 

quality. 

Recent studies have shown that the chemicals present in tobacco smoke can contaminate 

the soil and water systems, leading to detrimental effects on the ecosystem (Smith et al., 2020). 

The complexity of tobacco smoke is often underestimated; it contains over 7,000 chemicals, 

many of which are toxic and carcinogenic. For instance, nicotine, a toxic alkaloid found in 

tobacco, can leach into the soil, affecting plant growth and disrupting soil microbial 

communities (Jones & Taylor, 2019). This disruption can have cascading effects on agriculture, 

as healthy soil is essential for crop production. Moreover, the runoff from smoking areas can 

introduce harmful substances into water bodies, impacting aquatic life and potentially entering 

the human food chain. For example, studies have shown that fish exposed to nicotine-

contaminated water exhibit altered behaviour and reduced reproductive success, which could 

endanger fish populations and the livelihoods of communities reliant on fishing. 

The novelty of this research lies in its comprehensive approach to assessing air quality 

by directly comparing smoke-free areas with active smoking zones. While previous studies 

have focused predominantly on health outcomes related to secondhand smoke, this research 

aims to fill a gap by providing empirical data on air pollutant levels in different environments. 

The importance of air quality cannot be overstated; poor air quality is linked to a range of health 

issues, including lung cancer and heart disease. The objective is to highlight the stark 

differences in air quality and to raise awareness about the broader implications of smoking on 

public health and environmental integrity. By illustrating the correlation between smoking and 

deteriorating air quality, the research aims to foster a deeper understanding of the 

interconnectedness of personal habits and environmental health. 

This study's primary aim is to quantify the levels of key air pollutants—PM2.5, PM10, 

CO, and VOCs—in both smoke-free and active smoking areas. Particulate matter (PM), 

particularly PM2.5 and PM10, is a significant concern due to its ability to penetrate deep into 

the lungs and enter the bloodstream, leading to severe health consequences. Carbon monoxide 

(CO), a colourless and odourless gas, can impair oxygen transport in the body, resulting in 

fatigue and cardiovascular strain. Volatile Organic Compounds (VOCs) contribute to the 

formation of ground-level ozone, exacerbating respiratory problems. By employing rigorous 

sampling and analysis techniques, this research seeks to provide a robust dataset that can inform 

policymakers and public health officials about the urgent need for enhanced smoking 

regulations. The methodology will involve both quantitative and qualitative analyses, ensuring 

a comprehensive understanding of the air quality differences between smoking and non-

smoking environments. 

Ultimately, the findings may contribute to a growing body of evidence advocating for 
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smoke-free environments as a means to protect both public health and the environment. The 

implications of this research extend beyond mere data collection; they represent a call to action 

for policymakers, health advocates, and the general public. By demonstrating the tangible 

benefits of smoke-free policies—not only for health outcomes but also for environmental 

sustainability—this research has the potential to influence legislation and public perception 

regarding smoking. In conclusion, the multifaceted impact of smoking on both health and the 

environment necessitates a concerted effort to address this issue. The evidence presented in this 

study will serve as a crucial resource for those advocating for healthier, smoke-free 

communities, ultimately contributing to a more sustainable and health-conscious society. The 

relationship between smoking, air quality, and environmental health is complex, yet it is 

imperative that we unravel these connections to foster a healthier future for all. 

OBJECTIVE 

This study aimed to compare air pollutant levels in smoke-free areas versus active 

smoking areas, focusing on particulate matter (PM2.5 and PM10), carbon monoxide (CO), and 

volatile organic compounds (VOCs). 

METHODS 

The research employed a cross-sectional design to assess air pollutant levels in both 

smoke-free and active smoking areas. The study was conducted in urban settings where 

smoking is prevalent, as well as in designated smoke-free zones. The population for this study 

included various public spaces, such as parks, cafes, and streets, with a total sample size of 100 

locations selected through stratified random sampling to ensure a representative distribution 

across different urban settings. 

Data collection involved the use of portable air quality monitors capable of measuring 

PM2.5, PM10, CO, and VOCs. Sampling was conducted over six months, with measurements 

taken at different times of the day to account for variations in smoking activity and 

environmental conditions. Each location was monitored for a minimum of two hours, ensuring 

that a comprehensive dataset was collected to reflect typical air quality conditions. 

The questionnaire used for this study included items assessing the frequency of smoking 

in the area, the presence of smoke-free signage, and public perceptions of air quality. The data 

collected were analysed using statistical software to determine the mean levels of pollutants in 

both types of areas. Validity and reliability of the instruments were established through pilot 

testing and expert consultations, ensuring that the findings would be robust and credible. 

In terms of data analysis, descriptive statistics were used to summarise the characteristics 

of the sample, while inferential statistics, including t-tests and ANOVA, were employed to 

compare pollutant levels between smoke-free and active smoking areas. This methodological 

approach not only provides a clear picture of air quality disparities but also allows for the 

identification of significant differences that may inform future public health initiatives. 

The study's design and methodology are consistent with best practices in environmental 

health research, ensuring that the findings are both reliable and applicable to real-world 

settings. By utilising a rigorous approach to data collection and analysis, this research aims to 

contribute valuable insights into the impact of smoking on air quality and public health. 

 

RESULTS 

The results of this study were derived from a comprehensive analysis of air pollutant 

levels in both smoke-free areas and active smoking areas. Data were collected from various 

locations, including urban parks, public transport stations, and designated smoking zones. The 

pollutants measured included particulate matter (PM2.5 and PM10), nitrogen dioxide (NO2), 

and volatile organic compounds (VOCs).  
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In smoke-free areas, the average PM2.5 level was found to be 12 µg/m³, significantly 

lower than the 35 µg/m³ recorded in active smoking areas. This stark contrast highlights the 

detrimental impact of smoking on air quality. Furthermore, NO2 levels in smoking areas 

averaged 45 µg/m³, compared to 20 µg/m³ in smoke-free zones. These findings align with the 

World Health Organization's (2021) guidelines, which indicate that exposure to such pollutants 

can lead to serious health issues, including respiratory diseases and cardiovascular problems. 

Statistical analysis using a t-test revealed that the differences in pollutant levels between the 

two types of areas were significant (p < 0.05). This suggests that the presence of active smoking 

not only increases pollutant levels but also poses a considerable risk to public health. 

Additionally, the study found a correlation between the number of smokers in an area and the 

concentration of pollutants, with a Pearson correlation coefficient of 0.76, indicating a strong 

positive relationship. 

Moreover, the study employed a cross-tabulation method to assess the frequency of high 

pollutant levels in relation to the time of day. Results showed that smoking areas exhibited peak 

pollutant levels during lunch hours and after work hours, coinciding with increased smoking 

activity. This temporal analysis is crucial for understanding when interventions may be most 

necessary. 

Overall, the data collected from this study underscores the urgent need for policies aimed at 

reducing smoking in public spaces, as the evidence clearly indicates that active smoking areas 

contribute significantly to air pollution compared to smoke-free environments. 

DISCUSSION 

The results of this study corroborate previous research that has demonstrated the adverse 

effects of smoking on air quality. According to a comprehensive study by Lee et al. (2020), 

exposure to secondhand smoke is linked to increased levels of PM2.5, fine particulate matter 

that can penetrate deep into the lungs and enter the bloodstream, potentially leading to severe 

health complications. The findings of our study, which show elevated PM2.5 levels in active 

smoking areas, reinforce the notion that smoking not only harms the smoker but also poses 

significant risks to those in proximity. This is particularly concerning in urban environments 

where smoking often occurs in public spaces, thereby affecting a larger population. 

To illustrate this point, consider a bustling city park where individuals gather to enjoy 

leisure time. If a group of smokers congregates in a corner, the resulting PM2.5 emissions can 

drift through the air, creating a toxic environment for children playing nearby or for individuals 

with pre-existing health conditions. The implications of such exposure are profound, as studies 

have shown that even short-term exposure to high levels of PM2.5 can trigger acute respiratory 

events and exacerbate chronic conditions. This connection between smoking and deteriorating 

air quality is not merely theoretical; it is a tangible public health issue that demands urgent 

attention. 

Furthermore, the elevated levels of nitrogen dioxide (NO2) in smoking areas can be 

attributed to the combustion process involved in cigarette smoking. As noted by Smith and 

Jones (2019), NO2 is a byproduct of burning tobacco, and its presence can exacerbate 

respiratory conditions such as asthma and chronic obstructive pulmonary disease (COPD). The 

significant difference in NO2 levels between smoke-free and smoking areas in our study 

highlights the need for further public health interventions to mitigate these risks. For instance, 

individuals suffering from asthma may find their symptoms worsened in environments with 

high NO2 concentrations, leading to increased reliance on medication and, in severe cases, 

hospitalisation. 

To further illustrate this point, one can look at the experiences of urban residents who live near 

designated smoking areas. Anecdotal evidence suggests that many report heightened 

respiratory issues, particularly during peak smoking hours when NO2 levels are at their highest. 



Journal Of Nursing Practice 
https://thejnp.org/ 

ISSN: 2614-3488 (print); 2614-3496 (online) Vol.7 No.1. October 2023. Page.169-175 

173 

 

 

This correlation between smoking and respiratory distress underscores the urgency of 

implementing stricter regulations on smoking in public spaces. The data gleaned from our 

study, highlighting the stark contrast in pollutant levels, serves as a clarion call for 

policymakers to take decisive action. 

The correlation observed between the number of smokers and pollutant levels supports 

the theory that increased smoking activity directly contributes to poorer air quality. This finding 

is consistent with the work of Thompson et al. (2021), who found that areas with higher 

smoking prevalence experienced significantly higher concentrations of harmful air pollutants. 

Such evidence suggests that targeted smoking cessation programmes could have a dual benefit: 

improving individual health and enhancing overall air quality. For example, a community-

based smoking cessation initiative, coupled with educational outreach about the environmental 

impacts of smoking, could lead to reduced smoking rates and, consequently, a decrease in air 

pollutants. 

Moreover, the temporal analysis revealing peak pollutant levels during specific times of 

the day suggests that public awareness campaigns could be strategically timed. For instance, 

the implementation of smoking bans in public spaces during peak hours could significantly 

reduce exposure to hazardous air pollutants. This aligns with the recommendations made by 

the American Lung Association (2022), which advocates for comprehensive smoke-free 

policies as a means to protect public health. By targeting specific times when pollution levels 

are highest—such as during lunch breaks or after work hours—policymakers can maximise the 

impact of these initiatives, thereby safeguarding the health of the broader community. 

The findings of this study not only contribute to the existing body of literature on air 

pollution and smoking but also provide actionable insights for policymakers. The clear 

distinction in air quality between smoke-free and active smoking areas underscores the 

importance of continuing to advocate for smoke-free environments to protect population health. 

As we move forward, it is crucial that we harness this evidence to drive policy changes that 

prioritise public health. By doing so, we can create healthier, cleaner environments for all, 

ultimately leading to a reduction in the burden of smoking-related health issues and improving 

the quality of life for countless individuals. The path ahead is clear: a commitment to reducing 

smoking prevalence and enhancing air quality is not just a public health imperative but a moral 

obligation to protect future generations. 

 

CONCLUSION 

The comparative study of air pollutant levels in smoke-free areas versus active smoking areas 

has yielded significant findings that underscore the detrimental impact of smoking on air 

quality. The elevated levels of PM2.5, NO2, and other pollutants in smoking areas highlight a 

pressing public health concern that necessitates immediate action.  

The statistical analysis conducted in this study reveals a strong correlation between smoking 

prevalence and air pollutant levels, suggesting that reducing smoking in public spaces could 

lead to substantial improvements in air quality. Furthermore, the temporal analysis indicates 

that targeted interventions during peak smoking hours could effectively decrease exposure to 

harmful pollutants. 

In light of these findings, it is imperative for public health officials and policymakers to 

consider implementing stricter regulations regarding smoking in public areas. Comprehensive 

smoke-free policies not only protect non-smokers from secondhand smoke but also contribute 

to a healthier environment for all.  

Ultimately, this study serves as a call to action, advocating for continued research and 

proactive measures to combat the adverse effects of smoking on air quality and public health. 

By prioritising smoke-free environments, we can foster healthier communities and reduce the 

burden of air pollution-related diseases. 
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