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ABSTRACT 

Purpose of the Review : In this paper, I wanted to bring together what different studies say about how breathing bad air—whether from outside sources or at 

work—affects people’s lungs. A lot of this includes research from long-term health tracking, short-term daily data, and reports about what’s in the air in different 

places. I’m mostly focusing on pollutants like PM₂.₅, PM₁₀, sulfur dioxide, nitrogen gases, ozone, and stuff like asbestos or silica, since these seem to be tied to 

breathing issues in lots of different groups.  

Recent Findings : There’s now strong evidence connecting air pollution to asthma, COPD, lung infections, and even lung cancer. In places like Delhi, India, PM₁₀ 

levels go way beyond what’s considered safe—sometimes 10 times over. Not surprisingly, over 32% of city kids there report breathing issues, while that number 

is just around 18% in the countryside. Winter tends to be worse for people with lung issues, mostly because pollution spikes then. A study from Poland that followed 

over two million births found that babies born in heavily polluted areas were almost twice as likely to die from breathing-related illnesses (HR around 1.96). Other 

studies using daily tracking methods showed that even a small increase—like 10 micrograms per cubic meter of PM₁₀—was linked to a rise in hospital visits. SO₂ 

was even worse, with some models showing an 83% increase in hospital visits over six days (RR = 1.83). On the job, people who are around asbestos, silica, or 

harsh chemicals are still getting conditions like pneumoconiosis and work-related asthma.  

Summary : Air pollution—both ambient and occupational—significantly contributes to respiratory morbidity and mortality, particularly among children, the 

elderly, and lower-income populations. Coordinated air quality policies, stronger environmental regulations, and targeted public health interventions are urgently 

needed to mitigate exposure and reduce the global respiratory disease burden. 

 Keywords: Ambient air pollution,  Respiratory morbidity,  Particulate matter exposure, Urban Pollution,  Sulphur dioxide toxicity 

1. Introduction 

I’ve read a lot about air pollution recently, and honestly, I didn’t realize how bad it is worldwide. Cities like Delhi and Beijing are always in the news, 

but even smaller cities are affected. The World Health Organization says that over 90% of people living in cities are breathing air that isn’t actually safe 

[(WHO, 2016.). That’s leading to millions of early deaths every year—more than 3 million, in fact. One of the biggest culprits is something called 

particulate matter, especially PM2.5 and PM10. These fine particles have a strong link to respiratory diseases and have been shown to increase the risk 

of death from breathing-related problems [2]. The situation is worse in developing countries, where rapid growth in population, cars, and industries often 

happens faster than governments can introduce proper pollution control measures (Mittal A, Arora A, Mandal A, 2004) 

Delhi is one example where this problem is clearly visible. It’s regularly ranked among the world’s most polluted capitals, and the city often experiences 

pollution levels that go far beyond national and WHO limits [4]. This exposure has led to an increase in health issues like asthma, COPD, lung cancer, 

and infections of the lower respiratory tract [5]. The people who suffer the most from this are usually children, the elderly, and those from low-income 

areas [6]. Studies have confirmed that exposure to polluted air—whether over a short period or for years—can lower lung function, increase hospital 

visits, and raise the risk of dying early [5]. Children, especially, face long-term lung damage because their lungs are still developing, and that early 

exposure can have lasting effects [7]. 

Honestly, it’s not just the air outside that’s a concern. In a lot of  occupation —like working in factories or around dust and chemicals—people breathe 

things that aren’t safe at all. Most of the time, they don’t even realize how harmful it is until years later. These kinds of exposures can build up slowly 

and end up causing serious lung issues like occupational asthma or even conditions like pneumoconiosis and some cancers [8]. And when you combine 

all that with outdoor air pollution, the health risks become way worse [5]. 

Researchers have been trying to study these effects more closely. They’re using things like time-series analysis and models like GAMs to figure out how 

pollution and health are connected. Studies in countries like India, China, and some European nations are helping with this [9]. But even though we know 

a lot more now, most countries still haven’t done enough with policies or actions to fix the problem [10]. 

http://www.ijrpr.com/
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That’s why I decided to focus this paper on what current research says about the health impact of air pollution—both from the environment and from 

jobs. It’s important to know what pollutants cause the most harm and which groups are the most affected, so better plans can be made to protect people. 

2. Study Settings & Exposure Assessment 

If you really want to study how air pollution messes with people’s lungs, you’ve got to focus on places where the air is honestly bad—and Delhi’s 

definitely one of them [11]. It’s a packed city, more than 11 million people living close together, and it’s known for rough air quality. In one study I read 

about, they watched five different kinds of pollutants [12]. I remember PM₂.₅ and PM₁₀ (the little and not-so-little dust particles), plus gases like nitrogen 

dioxide, sulfur dioxide, and carbon monoxide. They pulled in data from 11 different spots across the city, every single day, for almost three years—from 

2016 to 2018 .  

But pollution doesn’t stay the same every day—it depends on the weather too. So the team also tracked stuff like temperature, humidity, wind, and even 

rain. That way they could adjust for those things and not let weather throw the whole study off [13]. Health outcome data consisted of daily counts of 

outpatient visits for all respiratory diseases (ICD-10 J00–J99) at a major tertiary hospital, stratified by age: young adults (≤ 44 years), middle‐aged (45–

64 years), and elderly (≥ 65 years) [14]. To capture urban–rural contrasts in respiratory morbidity, a large cross‐sectional survey enrolled 11,628 

schoolchildren (age 6–17 years) from 36 schools across Delhi, selected to represent low, medium, and high socioeconomic strata and located within a 3 

km radius of air monitors (Central Pollution Control Board (CPCB). National Air Quality Monitoring Programme (NAMP): Delhi Air Quality Data 

2016–2018, 2016). Indoor PM₁₀ levels were measured in the children’s homes using portable aerosol photometers, while ambient levels of PM₁₀ and 

sulfur/nitrogen oxides were obtained from local pollution control boards [16]. A control group of 4 536 rural children from West Bengal and Uttaranchal—

areas with minimal industrial activity and predominantly liquefied petroleum gas for cooking—allowed direct urban–rural comparison of respiratory 

symptom prevalence [17]. Beyond local studies, a nationwide retrospective birth cohort in Poland linked 2 277 585 live births (2012–2017) to 9 427 

recorded infant deaths, identifying 248 deaths due to respiratory diseases (ICD-10 J00–J99) in the first year of life [18] . Industrial exposure was quantified 

as county‐level Total Particle Pollution (TPP), encompassing all industrial dust, metals, and hydrocarbons, reported annually in tons/km². Birth and death 

records were matched on birth date, sex, birth weight, gestational age, maternal age, and county of residence, achieving a 99.76% linkage rate [19]. TPP 

quintiles (Q1–Q5) provided a proxy for industrial emissions, enabling survival analysis of infant mortality in relation to pollution burden .  

3. Epidemiological Evidence 

3.1 Urban–Rural Symptom Comparisons 

Multiple community‐based surveys demonstrate that urban air pollution markedly increases respiratory symptom prevalence compared with rural settings. 

Over a recent three-month period, children in Delhi were about 70 percent more likely to report respiratory complaints than their counterparts in rural 

West Bengal—a difference so pronounced it couldn’t be chalked up to chance (P < 0.001)10. Not only did urban youngsters experience runny noses and 

sore throats more often, but they also suffered wheezing and lingering coughs at roughly one and two-thirds times the rate seen in the rural group, with 

the study’s confidence bounds running from 1.32 up to about 1.93. Lung function tests showed restrictive patterns in 22.5% of the Delhi children, nearly 

double the 11.4% found in rural children. Similarly, obstructive issues were seen in 10.7% of urban participants compared to 6.6% in the rural group, 

while a combination of both patterns was found in 7.1% versus 2.0% . 

 Spirometry revealed restrictive deficits in 22.5% of Delhi children versus 11.4% in controls, obstructive deficits in 10.7% vs. 6.6%, and combined deficits 

in 7.1% vs. 2.0% [7]. Non‐respiratory health effects—hypertension (36% vs. 9.5%), chronic headaches, eye irritation, and skin problems—were also 

elevated among urban participants and showed positive correlations with ambient PM₁₀ levels [20]. 

3.2 Time‐Series & Generalized Additive Models 

Time‐series studies employing Generalized Additive Models (GAMs) have elucidated short‐term pollutant–health associations while adjusting for 

nonlinear confounders. In one Delhi study, each 10 µg/m³ increase in SO₂ was linked to a 32.6% rise in same‐day respiratory hospital visits and an 83.3% 

cumulative increase over six days (lag 0–6), controlling for seasonal trends, temperature, humidity, wind speed, and day of week [21]. PM₁₀ effects were 

smaller yet significant—a 10 µg/m³ rise led to a 0.21% cumulative increase in visits (lag 0–6) [22]. These models highlight both immediate and lingering 

morbidity effects of gaseous and particulate pollutants. 

Separately, GAM‐based analyses in Chinese and European cities confirmed that short‐term peaks in PM₂.₅, NO₂, and O₃ are robustly associated with 

increased emergency department visits for asthma, COPD exacerbations, and respiratory infections, even at concentrations below national standards [23]. 

3.3 Infant Mortality & Industrial Exposures 

The Polish birth cohort provided compelling evidence linking industrial emissions to infant respiratory mortality. When we first examined the raw data, 

infants in the top 20 percentile of particulate pollution had a roughly 78 percent greater chance of dying from respiratory causes than those in the bottom 

20 percentile—a gap too large to be random (HR 1.78, 95 percent CI 1.18 to 2.70; p = 0.006) [24]. Bringing in individual details—baby’s sex, birth 

weight, weeks at birth and mother’s age—barely changed things, with the elevated risk still hovering at about 80 percent (HR 1.80, 95 percent CI 1.21 to 
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2.68; p = 0.004). Once we layered on community factors like how urban the county was, local unemployment rates and how densely people lived, the 

hazard crept up even more, pushing the most-exposed infants to nearly twice the baseline risk (HR 1.96, 95 percent CI 1.06 to 3.63; p = 0.032) [23]. 

Notably, the survival curves for highly exposed versus minimally exposed babies split most sharply between roughly day 50 and day 150 of life—

pinpointing that two- to five-month window as a critical period of vulnerability [25]. 

4. Vulnerable Populations & Life‐Stage Effects 

4.1 Children 

Children’s respiratory systems are uniquely sensitive: roughly 80% of alveolar structures develop by age six, with growth continuing into adolescence 

[26]. Early‐life exposures to inhaled pollutants can disrupt alveolarization and airway remodeling, leading to lifelong deficits in lung function. In Delhi, 

32.1% of children reported respiratory symptoms versus 18.2% in rural controls, with girls disproportionately affected (female : male ratio 1.21 vs. 1.30)  

. Logistic regression revealed that PM₁₀ concentrations above 125 µg/m³ doubled to tripled the odds of lower respiratory symptoms, establishing a clear 

dose–response relationship. 

Longitudinal cohorts in Europe and North America link high PM₂.₅ exposure to significantly reduced forced expiratory volume in one second (FEV₁) 

gain over eight years—children in high‐exposure areas had a five‐fold greater odds of suboptimal lung function (< 80% predicted) at age 18 [27]. 

4.2 Prenatal & Infant Impacts 

During pregnancy, inhaling polluted air full of tiny specks can make a mother’s body go on high alert, triggering inflammation and stress at the cellular 

level. That response can slow down the placenta’s work—think of it like a filter that’s starting to clog—so the baby may not get as much oxygen or 

nourishment as it needs to grow on schedule . And when these little ones come early or underdeveloped, their lungs haven’t had enough time to finish 

growing—there’s less surface area for gas exchange and not enough surfactant to keep airways open—so they’re far more vulnerable to serious respiratory 

infections and even death in those first fragile weeks of life . 

4.3 Elderly & Comorbid Individuals 

On the other end of the lifespan, older adults and people already dealing with heart or lung disease feel these tiny pollutants even more acutely. As we 

get older, our natural “self-cleaning” in the airways slows down and our antioxidant defenses weaken, so inhaled particles stir up a stronger inflammatory 

response. The result - More flare-ups of COPD, more trips to the hospital, and sadly, higher death rates. One large review even found that every 10 µg/m³ 

bump in PM₂.₅ was linked to about a 0.31 percent rise in COPD-related hospital visits [2]. 

5. Pollutant Composition & Biological Mechanisms 

5.1 Criteria Pollutants & Emission Sources 

When we look at the smoggy mix in our air, six names keep popping up on every regulator’s watchlist: those specks of particulate matter (from grit you 

can see with your eyes down to microscopic soot), ozone lurking at ground level, sulfur dioxide, the nitrogen oxides, carbon monoxide—and even old-

school lead. A lot of this grime comes straight off tailpipes, stacks at factories or the plume from burning wood and crop leftovers. But sometimes the 

nastiest bits aren’t emitted directly; they form later when sunlight and oxygen spark chemical reactions among those same factory and vehicle gases, 

creating ozone in the open air. And don’t forget the pollution inside your own home—smoke from cooking fires, a roommate’s cigarette, or even the off-

gassing of new paint and building materials can add to your personal “air bill,” especially where cleaner fuels or ventilation are hard to come by (28,29). 

5.2 Pathophysiological Pathways 

Once the tiniest PM₂.₅ specks slip past the throat and windpipe, they settle deep in the alveoli—the lung’s microscopic air sacs—where they stir up 

trouble. Those particles spark a burst of reactive oxygen species (ROS), rouse the resident immune cells and send out distress signals (like IL-6 and TNF-

α), all of which can damage delicate tissue [30]. Imagine your lungs’ natural cleaning crew—the cilia—getting gummed up, so mucus and germs stick 

around longer than they should. Meanwhile, gases like ozone and nitrogen dioxide nick the airway lining directly, nudging cells toward a stubborn, scar-

like repair process and shifting immune responses in ways that make breathing feel tight and wheezy [31]. 

But the story doesn’t end in the lungs. That inflammation can spill into the bloodstream, where it wears on vessel walls, speeds up plaque formation and 

raises the risk of heart attacks, strokes and other serious cardiovascular problems—all alongside the respiratory harm we see first hand [32]. 

6. Disease‐Specific Outcomes 

6.1 Asthma 
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Air pollution—whether you’re inhaling exhaust fumes on a busy street or dust kicking up on a factory floor—can turn a mild wheeze into a full‐blown 

asthma attack. In animal experiments, fine particles and ozone have been shown to act like an allergic “turbocharger,” ramping up airway inflammation 

and sensitivity. In people, even a ten-unit increase in PM₂.₅ can translate into roughly a one to two percent rise in emergency visits for asthma [33]. 

Children raised near heavy traffic tend to develop asthma more often than those in quieter neighborhoods, although large studies like ESCAPE sometimes 

report mixed results (34,35). And on hot, sunny days when ozone concentrations climb, pediatric wards often see a surge of wheezing kids—which is 

why many health agencies now push for real-time air quality alerts for families managing asthma [36]. 

6.2 Chronic Obstructive Pulmonary Disease (COPD) 

In many communities around the world, the smoke from burning wood, crop stalks or dung inside homes drifts into living spaces and settles deep in 

people’s lungs over years—scarring delicate airways and quietly leading to chronic breathing problems, even among those who’ve never had a cigarette 

in their hand. Alongside tobacco smoke, these everyday household fumes are a hidden driver of COPD in non-smokers, underscoring just how essential 

truly clean air is both at home and on the job. Outdoors, every 10 µg/m³ rise in larger particles (PM₁₀) translates into more flare-ups and sadly, more 

deaths among those already struggling with lung function [37]. On the job, dusty environments—think mining, construction or manufacturing—account 

for nearly a third of COPD cases in non-smokers, reminding us that workplace air quality is just as critical as quitting smoking [38]. 

6.3 Lung Cancer 

It might surprise some, but the air we breathe outside is officially labeled a carcinogen by the World Health Organization’s cancer arm (IARC) alongside 

tobacco smoke. That label comes from solid evidence: each 10 µg/m³ bump in PM₂.₅ is tied to an 8–23 percent rise in lung cancer deaths [39]. Traffic 

pollutants—nitrogen dioxide, sulfur dioxide and fine soot—also show up again and again in studies as independent risks, even after factoring out smoking 

habits. At the same time, certain jobs expose people to asbestos, silica dust and other known cancer-causing agents, which fuel chronic inflammation and 

DNA damage over years on the factory floor [40]. 

6.4 Respiratory Infections 

When traffic fumes rise or ozone levels creep up, it isn’t just asthma sufferers who feel the pinch—young children and older adults often wind up in 

emergency rooms with coughs, fevers, and other breathing troubles [41]. Over the long haul, breathing in fine particles (PM₂.₅) and nitrogen dioxide can 

even make COVID-19 worse. These pollutants seem to crank up the number of “doors” (ACE2 receptors) the virus uses to get into our cells, gum up the 

little hairs that sweep germs from our lungs, and push our immune system toward an over-excited response that can do more harm than good [42]. 

7. Seasonal & Geographic Patterns 

Air quality wears different “seasons” on its sleeve. In Delhi and much of North India, winter’s cold layers trap smoke from crop burning and other sources 

close to the ground, so particles like PM₁₀ and PM₂.₅ spike just when cases of asthma, COPD flare-ups and pneumonia also climb [43]. Beijing sees a 

similar winter haze, yet flips to photochemical smog and higher ozone readings in the summer heat [44]. Pollution doesn’t respect borders, either—dust 

kicked up in the Sahara can drift all the way to the Caribbean, proving that clean air is a team sport. With global temperatures on the rise, we’re likely to 

see more ozone cooked up in sunlight too, making it even tougher to keep our lungs happy everywhere [45]. 

8. Control Measures & Policy Implications 

Effective reduction of respiratory disease burden demands multi‐sectoral interventions. In Delhi, policy measures include unleaded petrol mandates, 

catalytic converters for vehicles, adoption of compressed natural gas for public transport, progressive implementation of Bharat Stage emission norms, 

and the creation of an Air Ambience Fund to finance pollution control projects [46]. Judicial interventions have enforced the closure of noxious industries 

and regulated brick kilns. Collaboration with NGOs (e.g., Centre for Science and Environment, The Energy and Resources Institute) and academic 

institutions (e.g., Indian Institutes of Technology, CSIR labs) has enhanced air quality monitoring and public awareness [11]. 

Evidence shows that large‐scale interventions yield health benefits: clean‐indoor air initiatives reduce respiratory symptoms after short exposures, and 

introduction of lower‐emission vehicles is linked to significant gains in disability‐adjusted life years [7]. Strategic air quality management—guided by 

exposure–response data from GAMs and cohort studies—should be integrated into urban planning, transportation policy, and health advisory systems to 

protect vulnerable populations [13]. 

9. What We Don’t Really Know Yet 

People have studied air pollution a lot, yeah, but still—some parts we honestly don’t get. Like in underdeveloped countries, the air quality index is bad, 

and kids grow up breathing it every day. But who’s actually following them for years? Not many. So we don’t really know what all that exposure does 

long-term. It’s kind of a blank space.  
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Also, the kinds of pollutants are changing. It’s not just smoke and car exhaust anymore—there are chemicals from plastic, factories, and other stuff in the 

air now. We honestly don’t know much about how these affect the lungs. 

Air pollution and climate change are connected too, but most research treats them separately. If we had better models that combined both, we could 

probably do more to prepare for future health problems. 

And then there’s the link with infections. COVID showed us that polluted air might make some diseases worse. But we don’t really understand why yet. 

Finally, we need to test the solutions more. Like, does switching to clean stoves or planting trees actually lower hospital visits for breathing problems. 

That’s the kind of evidence we need for smart policies. 

10. Conclusion 

Breathing clean air is still far from reality in many parts of the world, especially in cities like Delhi, where pollution from vehicles, industries, and other 

sources continues to affect people’s lungs. This review highlights how exposure to pollutants like PM₂.₅, PM₁₀, and SO₂ is linked to more cases of 

respiratory illness, particularly during colder seasons. Children living in densely polluted zones often show more symptoms than those in rural areas. 

Workplace hazards and lack of awareness make things worse. While some progress has been made through transport changes and environmental 

regulations—it isn’t enough. Real change needs consistent public involvement, better rules, and cleaner technologies. The air we share doesn’t stop at 

city borders, so fixing this problem means thinking both locally and globally, with a focus on protecting health before disease takes hold. 

Acknowledgements 

The author conducted this review independently and gratefully acknowledges the contributions of all researchers and scholars whose work has informed 

and supported this paper. Their valuable studies and insights formed the foundation for this analysis of air quality and respiratory health. 

References : 

1. WHO. Releases Country Estimates on Air Pollution Exposure and Health Impact [Internet]. WHO. Available from: https://www.who.int/news/ 

item/27-09-2016-who-releases-country-estimates-on-air-pollution-exposure-and-health-impact 

2. Lim SS, Vos T, Flaxman AD, Danaei G, Shibuya K, Adair-Rohani H, et al. A comparative risk assessment of burden of disease and injury 

attributable to 67 risk factors and risk factor clusters in 21 regions, 1990-2010: a systematic analysis for the Global Burden of Disease Study 

2010. Lancet Lond Engl. 2012 Dec 15;380(9859):2224–60.  

3. Mittal A, Arora A, Mandal A (2004). In: Mittal A, Arora A, Mandal A (2004) Vehicular pollution by introduction of CNG in Delhi—a case 

study (abstract) Clean Air Initiative: Better Air Quality (BAQ), 2004.  

4. Winter Action Plan 2024–2025, Implementation of GRAP in Delhi–NCR [Internet]. Central Pollution Control Board; 2025 Jul. Available 

from: https://cpcb.gov.in/winter-action-2024-25/ 

5. Schraufnagel DE, Balmes JR, Cowl CT, De Matteis S, Jung SH, Mortimer K, et al. Air Pollution and Noncommunicable Diseases. Chest. 

2019 Feb;155[2]:409–16.  

6. Lelieveld J, Evans JS, Fnais M, Giannadaki D, Pozzer A. The contribution of outdoor air pollution sources to premature mortality on a global 

scale. Nature. 2015 Sep 17;525(7569):367–71.  

7. Gauderman WJ, Urman R, Avol E, Berhane K, McConnell R, Rappaport E, et al. Association of improved air quality with lung development 

in children. N Engl J Med. 2015 Mar 5;372[10]:905–13.  

8. Blanc PD, Annesi-Maesano I, Balmes JR, Cummings KJ, Fishwick D, Miedinger D, et al. The Occupational Burden of Nonmalignant 

Respiratory Diseases. An Official American Thoracic Society and European Respiratory Society Statement. Am J Respir Crit Care Med. 2019 

Jun 1;199[11]:1312–34.  

9. Samet JM, Dominici F, Curriero FC, Coursac I, Zeger SL. Fine Particulate Air Pollution and Mortality in 20 U.S. Cities, 1987–1994. N Engl 

J Med. 2000 Dec 14;343[24]:1742–9.  

10. Thatcher TH, Woeller CF, McCarthy CE, Sime PJ. Quenching the fires: Pro-resolving mediators, air pollution, and smoking. Pharmacol Ther. 

2019 May;197:212–24.  

11. White Paper on Pollution in Delhi with an Action Plan, Ministry  of Environment & Forests, Government OfIndia, 1997. [Internet]. 2016. 

Available from: http://envfor.nic.in/divisions/cpoll/delpolln.html 

12. Aekplakorn W, Loomis D, Vichit-Vadakan N, Shy C, Plungchuchon S. Acute effects of SO2 and particles from a power plant on respiratory 

symptoms of children, Thailand. Southeast Asian J Trop Med Public Health. 2003 Dec;34[4]:906–14.  

13. Ravindra K, Rattan P, Mor S, Aggarwal AN. Generalized additive models: Building evidence of air pollution, climate change and human 

health. Environ Int. 2019 Nov;132:104987.  



International Journal of Research Publication and Reviews, Vol 6, Issue 7, pp 1664-1670 July 2025                                     1669 

 

 

14. Atkinson RW, Ross Anderson H, Sunyer J, Ayres J, Baccini M, Vonk JM, et al. Acute Effects of Particulate Air Pollution on Respiratory 

Admissions: Results from APHEA 2 Project. Am J Respir Crit Care Med. 2001 Nov 15;164[10]:1860–6.  

15. Central Pollution Control Board (CPCB). National Air Quality Monitoring Programme (NAMP): Delhi air quality data 2016 [Internet]. Central 

Pollution Control Board (CPCB). National Air Quality Monitoring Programme (NAMP): Delhi air quality data 2016–2018. Available from: 

https://cpcb.nic.in/ 

16. Balachandran S, Meena BR, Khillare PS. Particle size distribution and its elemental composition in the ambient air of Delhi. Environ Int. 2000 

Aug;26(1–2):49–54.  

17. Pierse N, Rushton L, Harris RS, Kuehni CE, Silverman M, Grigg J. Locally generated particulate pollution and respiratory symptoms in young 

children. Thorax. 2006 Mar;61[3]:216–20.  

18. Gonzalez RM, Gilleskie D. Infant Mortality Rate as a Measure of a Country’s Health: A Robust Method to Improve Reliability and 

Comparability. Demography. 2017 Apr;54[2]:701–20.  

19. Kannan S, Misra DP, Dvonch JT, Krishnakumar A. Exposures to airborne particulate matter and adverse perinatal outcomes: a biologically 

plausible mechanistic framework for exploring potential effect modification by nutrition. Environ Health Perspect. 2006 Nov;114[11]:1636–

42.  

20. Carosino CM, Bein KJ, Plummer LE, Castañeda AR, Zhao Y, Wexler AS, et al. Allergic airway inflammation is differentially exacerbated by 

daytime and nighttime ultrafine and submicron fine ambient particles: heme oxygenase-1 as an indicator of PM-mediated allergic 

inflammation. J Toxicol Environ Health A. 2015;78[4]:254–66.  

21. Peng RD, Dominici F, Pastor-Barriuso R, Zeger SL, Samet JM. Seasonal analyses of air pollution and mortality in 100 US cities. Am J 

Epidemiol. 2005 Mar 15;161[6]:585–94.  

22. Medina-Ramón M, Zanobetti A, Schwartz J. The effect of ozone and PM10 on hospital admissions for pneumonia and chronic obstructive 

pulmonary disease: a national multicity study. Am J Epidemiol. 2006 Mar 15;163[6]:579–88.  

23. Zhao Y, Hu J, Tan Z, Liu T, Zeng W, Li X, et al. Ambient carbon monoxide and increased risk of daily hospital outpatient visits for respiratory 

diseases in Dongguan, China. Sci Total Environ. 2019 Jun 10;668:254–60.  

24. Dutta A, Jinsart W. Air pollution in Delhi, India: It’s status and association with respiratory diseases. Xu Y, editor. PLOS ONE. 2022 Sep 

20;17[9]:e0274444.  

25. Arroyo V, Díaz J, Ortiz C, Carmona R, Sáez M, Linares C. Short term effect of air pollution, noise and heat waves on preterm births in Madrid 

(Spain). Environ Res. 2016 Feb;145:162–8.  

26. Martino D, Prescott S. Epigenetics and prenatal influences on asthma and allergic airways disease. Chest. 2011 Mar;139[3]:640–7.  

27. Sheffield PE, Zhou J, Shmool JLC, Clougherty JE. Ambient ozone exposure and children’s acute asthma in New York City: a case-crossover 

analysis. Environ Health Glob Access Sci Source. 2015 Mar 18;14:25.  

28. Frontera A, Cianfanelli L, Vlachos K, Landoni G, Cremona G. Severe air pollution links to higher mortality in COVID-19 patients: The 

“double-hit” hypothesis. J Infect. 2020 Aug;81[2]:255–9.  

29. Sheehan WJ, Gaffin JM, Peden DB, Bush RK, Phipatanakul W. Advances in environmental and occupational disorders in 2016. J Allergy 

Clin Immunol. 2017 Dec;140[6]:1683–92.  

30. Burney PG, Laitinen LA, Perdrizet S, Huckauf H, Tattersfield AE, Chinn S, et al. Validity and repeatability of the IUATLD (1984) Bronchial 

Symptoms Questionnaire: an international comparison. Eur Respir J. 1989 Nov;2[10]:940–5.  

31. Andersen ZJ, Hvidberg M, Jensen SS, Ketzel M, Loft S, Sørensen M, et al. Chronic obstructive pulmonary disease and long-term exposure to 

traffic-related air pollution: a cohort study. Am J Respir Crit Care Med. 2011 Feb 15;183[4]:455–61.  

32. Patel AP, Jagai JS, Messer LC, Gray CL, Rappazzo KM, Deflorio-Barker SA, et al. Associations between environmental quality and infant 

mortality in the United States, 2000-2005. Arch Public Health Arch Belg Sante Publique. 2018;76:60.  

33. Fan J, Li S, Fan C, Bai Z, Yang K. The impact of PM2.5 on asthma emergency department visits: a systematic review and meta-analysis. 

Environ Sci Pollut Res Int. 2016 Jan;23[1]:843–50.  

34. Bowatte G, Lodge C, Lowe AJ, Erbas B, Perret J, Abramson MJ, et al. The influence of childhood traffic-related air pollution exposure on 

asthma, allergy and sensitization: a systematic review and a meta-analysis of birth cohort studies. Allergy. 2015 Mar;70[3]:245–56.  

35. McConnell R, Berhane K, Gilliland F, London SJ, Islam T, Gauderman WJ, et al. Asthma in exercising children exposed to ozone: a cohort 

study. Lancet Lond Engl. 2002 Feb 2;359(9304):386–91.  



International Journal of Research Publication and Reviews, Vol 6, Issue 7, pp 1664-1670 July 2025                                     1670 

 

 

36. Baldacci S, Maio S, Cerrai S, Sarno G, Baïz N, Simoni M, et al. Allergy and asthma: Effects of the exposure to particulate matter and biological 

allergens. Respir Med. 2015 Sep;109[9]:1089–104.  

37. Gordon SB, Bruce NG, Grigg J, Hibberd PL, Kurmi OP, Lam K bong H, et al. Respiratory risks from household air pollution in low and 

middle income countries. Lancet Respir Med. 2014 Oct;2[10]:823–60.  

38. Srimuruganandam B, Shiva Nagendra SM. Analysis and interpretation of particulate matter – PM10, PM2.5 and PM1 emissions from the 

heterogeneous traffic near an urban roadway. Atmospheric Pollut Res. 2010 Jul;1[3]:184–94.  

39. Pope CA, Burnett RT, Thun MJ, Calle EE, Krewski D, Ito K, et al. Lung cancer, cardiopulmonary mortality, and long-term exposure to fine 

particulate air pollution. JAMA. 2002 Mar 6;287[9]:1132–41.  

40. Katanoda K, Sobue T, Satoh H, Tajima K, Suzuki T, Nakatsuka H, et al. An Association Between Long-Term Exposure to Ambient Air 

Pollution and Mortality From Lung Cancer and Respiratory Diseases in Japan. J Epidemiol. 2011;21[2]:132–43.  

41. Woodby B, Arnold MM, Valacchi G. SARS‐CoV‐2 infection, COVID‐19 pathogenesis, and exposure to air pollution: What is the 

connection? Ann N Y Acad Sci. 2021 Feb;1486[1]:15–38.  

42. Wu X, Nethery RC, Sabath MB, Braun D, Dominici F. Exposure to air pollution and COVID-19 mortality in the United States: A nationwide 

cross-sectional study [Internet]. Epidemiology; 2020 [cited 2025 Jul 10]. Available from: 

http://medrxiv.org/lookup/doi/10.1101/2020.04.05.20054502 

43. Gurjar BR, Van Aardenne JA, Lelieveld J, Mohan M. Emission estimates and trends (1990–2000) for megacity Delhi and implications. Atmos 

Environ. 2004 Oct;38[33]:5663–81.  

44. Hara K, Homma J, Tamura K, Inoue M, Karita K, Yano E. Decreasing trends of suspended particulate matter and PM2.5 concentrations in 

Tokyo, 1990-2010. J Air Waste Manag Assoc 1995. 2013 Jun;63[6]:737–48.  

45. Zhang Q, Streets DG, Carmichael GR, He KB, Huo H, Kannari A, et al. Asian emissions in 2006 for the NASA INTEX-B mission. 

Atmospheric Chem Phys. 2009 Jul 29;9[14]:5131–53.  

46. Fasiolo M, Nedellec R, Goude Y, Wood SN. Scalable Visualization Methods for Modern Generalized Additive Models. J Comput Graph Stat. 

2020 Jan 2;29[1]:78–86. 

 


