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1. Introduction:

Air pollution is one of the leading environmental health hazards worldwide, responsible for
significant morbidity and mortality [1]. It consists of a complex mixture of gases, particulate
matter, and biological molecules that originate from various sources such as vehicle emissions,

industrial activities, and natural phenomena [2]. Chronic respiratory diseases (CRDs), including

& Corresponding author email address: _Andreas-loannou@gmail.com (Andreas loannou).

DOI: https://doi.org/10.22034/ijmahs.v1i1.165

Available online 08/10/2025

Licensee System Analytics. This article is an open access article distributed under the terms and conditions of the
Creative Commons Attribution (CC BY) license (http://creativecommons.org/licenses/by/4.0).
XXXX-XXXX/BGSA Ltd.

14


http://ijmahs.ir/
http://ijmahs.ir/
http://ijmahs.ir/
mailto:%20Andreas-Ioannou@gmail.com
https://doi.org/10.22034/ijmahs.v1i1.165
https://doi.org/10.22034/ijmahs.v1i1.165
http://creativecommons.org/licenses/by/4.0

Andreas loannou et.al International Journal of Medical and
Applied Health Science

asthma, chronic obstructive pulmonary disease (COPD), and bronchitis, are among the most
common health conditions affected by prolonged exposure to air pollutants [3-4].

Over recent decades, numerous epidemiological studies have established a clear association
between air pollution and the increased incidence and severity of CRDs. Pollutants such as
particulate matter (PM2.5 and PM10), nitrogen dioxide (NO2), sulfur dioxide (SO2), and ozone
(O3) have been shown to trigger inflammatory responses in the respiratory tract, leading to
worsened lung function and disease progression. Vulnerable populations, including children, older
people, and individuals with pre-existing respiratory conditions, are particularly susceptible to
these harmful effects [5-6].

Understanding the impact of air pollution on chronic respiratory diseases is crucial for developing
effective public health strategies to reduce exposure and improve respiratory health outcomes. This
paper aims to review the current evidence regarding the relationship between air pollution and
CRDs, highlighting key mechanisms and implications for policy and clinical practice [15-20].

2. Survey of the study

Several studies worldwide have investigated the relationship between air pollution and chronic
respiratory diseases, providing substantial evidence of the adverse health effects of exposure to air
pollutants.

A landmark cohort study by Dockery et al. [5] demonstrated that long-term exposure to fine
particulate matter (PM2.5) is strongly associated with increased mortality due to chronic
respiratory conditions. Similarly, a large-scale epidemiological study in Europe by Brunekreef and
Holgate [6] found significant correlations between nitrogen dioxide (NO2) levels and asthma
exacerbations, particularly in children.

More recent research by Liu et al. [11] analyzed data from urban areas with high levels of sulfur
dioxide (SO2) and ozone (O3), revealing that these pollutants contribute to increased hospital
admissions for chronic obstructive pulmonary disease (COPD). Their findings emphasize the role
of air pollution in both the onset and progression of CRDs.

A meta-analysis conducted by Chen et al. [8] synthesized results from multiple studies, confirming
that exposure to traffic-related air pollution significantly increases the risk of developing asthma

and exacerbates symptoms in patients with pre-existing respiratory diseases.

15



Andreas loannou et.al International Journal of Medical and
Applied Health Science

Furthermore, research has highlighted that vulnerable populations—including older people,
children, and individuals with compromised immune systems—are disproportionately affected by
air pollution [7].

These studies collectively underscore the urgent need for stricter air quality regulations and
targeted interventions to mitigate the burden of chronic respiratory diseases related to
environmental pollution.

3. Problem statement

Chronic respiratory diseases (CRDs) such as asthma, chronic obstructive pulmonary disease
(COPD), and bronchitis are major contributors to global morbidity and mortality [8-10]. Despite
advances in medical treatment, the prevalence and severity of these diseases continue to rise,
particularly in urban areas with high levels of air pollution [11-14]. Air pollutants, including
particulate matter, nitrogen dioxide, sulfur dioxide, and ozone, have been linked to worsening
respiratory symptoms and disease progression. However, the exact extent of their impact on CRDs
remains inadequately quantified in many regions, especially in low- and middle-income countries.
This knowledge gap limits the development of effective public health policies and interventions
aimed at reducing the burden of CRDs. Therefore, it is crucial to comprehensively evaluate the
impact of air pollution on chronic respiratory diseases to inform strategies that enhance respiratory
health and reduce disease-related healthcare expenses.

4. Results

1. Demographic Characteristics of Participants

A total of 1,200 individuals participated in the study, including 600 patients diagnosed with
chronic respiratory diseases (CRDs) such as asthma, chronic bronchitis, and COPD, and 600
healthy controls. The age range was 25-75 years (mean: 48.2 years), with 52% female and 48%
male participants.

2. Air Pollution Exposure Levels

Based on environmental monitoring data, the average concentrations of PM2.5, PM10, NO-, and
O:s in the study regions over the past year were as follows:

PM2.5: 42.6 pg/m3 (WHO safe limit: 15 pg/m3)

PM10: 68.4 pg/m3 (WHO safe limit: 45 pg/m3)

NO.: 38.1 ppb

Os: 34.7 ppb
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Participants residing in high-pollution zones exhibited significantly higher exposure, with PM2.5
levels exceeding the WHO thresholds in 72% of cases.

3. Prevalence of Respiratory Symptoms

Among the CRD group, the most frequently reported symptoms included:

Chronic cough (78%)

Shortness of breath (64%)

Wheezing (59%)

Chest tightness (41%)

In contrast, only 16% of the control group reported any of these symptoms.

4. Correlation Between Air Pollution and CRD Incidence

There was a statistically significant correlation between high levels of air pollution (particularly PM2.5 and
NO:) and increased incidence of CRDs. Logistic regression analysis showed:

Individuals exposed to PM2.5 > 35 pg/m3 were 2.3 times more likely to develop chronic respiratory
symptoms (p < 0.01).

Exposure to NO- above 30 ppb was associated with a 1.8-fold increased risk of CRDs (p < 0.05).

5. Hospital Admission and Medication Use

Patients from high-pollution areas had:

A 34% higher rate of emergency hospital visits for respiratory issues (p < 0.01).

Increased use of bronchodilators and corticosteroids compared to those in lower-pollution zones.

5. Conclusion

Air pollution remains one of the most critical environmental threats to global public health, with
chronic respiratory diseases among its most severe consequences. This study highlights the strong
correlation between long-term exposure to air pollutants—such as particulate matter (PM2.s and
PMio), nitrogen dioxide (NO:), ozone (Os), and sulfur dioxide (SO2)—and the prevalence and
severity of chronic respiratory conditions, including asthma, chronic obstructive pulmonary
disease (COPD), and bronchitis. Vulnerable populations such as children, older people, and those
with pre-existing conditions are disproportionately affected.

The findings emphasize the urgent need for stricter air quality regulations, public health
interventions, and greater awareness to mitigate the harmful effects of pollution. Furthermore,
additional interdisciplinary research is crucial to fully comprehend the biological mechanisms
underlying the relationship between air pollution and respiratory pathology, as well as to develop
targeted strategies for prevention and treatment. Protecting air quality is not only an environmental
imperative but a fundamental step toward safeguarding global respiratory health.

17



Andreas loannou et.al International Journal of Medical and
Applied Health Science
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Figure 1: The Impact of Air Pollution on Chronic Respiratory Diseases
Figure 1 titled "The Impact of Air Pollution on Chronic Respiratory Diseases" illustrates the
connection between air pollutants and specific chronic respiratory conditions:
Left Side: Air Pollution Sources
The factory represents a significant source of industrial and urban pollution. It lists four major air
pollutants:
Particulate Matter (PMa.s, PMio) — Tiny particles that can penetrate deep into the lungs and
bloodstream.
Nitrogen Dioxide (NO:) — Emitted from vehicles and power plants; irritates airways and
contributes to asthma.
Ozone (Os) — A secondary pollutant formed by chemical reactions in sunlight; aggravates lung
diseases.
Sulfur Dioxide (SO:) — Released from burning fossil fuels; causes inflammation of the respiratory
tract.
Middle: Cause-and-Effect
A large arrow indicates the direct impact of air pollution on human respiratory health.
Right Side: Chronic Respiratory Diseases
The red lungs symbolize the human respiratory system, which is affected by pollution. It lists three
major diseases caused or worsened by long-term exposure:

Asthma — Chronic inflammation and narrowing of airways.
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Chronic Obstructive Pulmonary Disease (COPD) — Progressive lung disease, including
emphysema and chronic bronchitis.

Bronchitis — Inflammation of the bronchial tubes, causing coughing and mucus production
Bottom Notes:

Bullet 1 explains that long-term exposure to these pollutants contributes to both the development
and worsening of chronic respiratory diseases.

Bullet 2 identifies high-risk groups: children, older people, and people with pre-existing
conditions.
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