Original Research Report

International Journal of Clinical Inventions and Medical Sciences

p-ISSN: 2721-4737, e-ISSN: 2721-7302

Prevalence and Risk Factors of COPD Among Smokers in the Philippines

Miguel Surena Fortes'", Robinson Baldwin Henrickson', Lisa Tasian!,
Ortiz-Gonzalez Meltzer!, Alampay Lundberg Gomez'

! College of Health Sciences, University of Northern Philippines. Vigan, Philippines.

Article History
Received:
29.10.2023

Revised:
27.11.2023

Accepted:
06.12.2023

*Corresponding Author:
Miguel Surena Fortes
Email:
miguel.surena.fortes@
unp.edu.ph

This is an open access article,
licensed under: CC-BY-SA

Abstract: This study investigates the prevalence and impact of Chronic
Obstructive Pulmonary Disease (COPD) among smokers in the Philippines
using a mixed-methods approach. Data was collected from April 2022 to
April 2023 across urban and rural areas, involving 1,500 participants aged 40
and above with a history of smoking. Pulmonary function tests (PFTs) and
questionnaires assessed COPD prevalence, smoking habits, environmental
exposures, and comorbidities. COPD was diagnosed using spirometry,
adhering to Global Initiative for Chronic Obstructive Lung Disease (GOLD)
guidelines. Statistical analyses were performed using SPSS, employing
descriptive statistics and logistic regression to explore associations between
smoking, environmental factors, and COPD. The findings revealed a 35%
COPD prevalence among participants, with a notable gender disparity: 45%
in males and 25% in females, correlating with higher smoking rates among
men. Logistic regression indicated that each additional pack-year of smoking
increased COPD risk by 3.3%. Urban living, especially in Metro Manila, was
significantly associated with higher COPD prevalence, likely due to elevated
air pollution and exposure to indoor pollutants. Additionally, 59.4% of COPD
cases were undiagnosed prior to this study, highlighting significant gaps in
awareness and healthcare access. The study underscores the urgent need for
improved COPD awareness, better diagnostic practices, and targeted public
health interventions, including smoking cessation programs and strategies to
reduce environmental exposures. Addressing these issues can significantly
reduce COPD burden and enhance healthcare outcomes for affected
individuals in the Philippines.
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1. Introduction

Chronic Obstructive Pulmonary Disease (COPD) represents a global health challenge, especially
among populations with significant smoking prevalence. Characterized by chronic airflow limitation
and inflammation of the airways, COPD is one of the leading causes of morbidity and mortality
worldwide [1]. The World Health Organization (WHO) estimates that over 3 million deaths annually
are attributed to COPD, and projections suggest that it may become the third leading cause of death
globally by 2030 [2].

In the Philippines, COPD poses a significant public health burden due to high smoking rates and
poor air quality in urban areas [3]. According to the Global Adult Tobacco Survey (GATS) 2020,
approximately 23.8% of adults in the Philippines smoke, contributing to the increasing prevalence of
COPD [4]. Other contributing factors, including exposure to air pollutants and biomass fuels,
exacerbate the condition. Smoking remains the most significant risk factor for developing COPD,
with studies indicating that approximately 80-90% of COPD cases are directly linked to smoking [5].

Given the public health implications of COPD, it is essential to understand the disease's
progression and risk factors, particularly among smokers in developing countries like the Philippines.
Data collection between April 2022 and April 2023 in various regions of the Philippines aims to shed
light on the prevalence, risk factors, and impact of smoking on the development and progression of
COPD. This study seeks to assess the impact of COPD on smokers, understand its comorbidities, and
propose recommendations for prevention and management strategies that can be applied at the
community level.

2. Literature Review

2.1. COPD Overview

Chronic Obstructive Pulmonary Disease (COPD) is a progressive respiratory condition primarily
characterized by persistent and irreversible airflow limitation. The primary etiological factor for
COPD is long-term exposure to harmful substances, with tobacco smoke being the leading cause [6].
The disease includes two major conditions: emphysema and chronic bronchitis.

Emphysema involves the destruction of the alveoli, the tiny air sacs in the lungs, leading to a
decreased surface area for gas exchange and impaired oxygenation [8]. Chronic bronchitis is marked
by chronic inflammation and narrowing of the airways, resulting in a persistent cough and mucus
production [8]. Both conditions contribute to airflow obstruction and breathing difficulties.

Globally, COPD is a significant health issue, affecting approximately 10% of adults aged 40 years
and older [7]. In developed countries, COPD is a leading cause of morbidity and mortality. The
mechanisms of COPD involve complex interactions between airway inflammation, oxidative stress,
and protease-antiprotease imbalance [9]. Airway inflammation leads to structural changes in the
bronchial walls, increased mucus production, and destruction of lung parenchyma, which together
result in progressive airflow limitation [10].

In terms of prevalence, COPD affects millions worldwide, with a higher burden observed in
developing countries due to higher smoking rates and environmental pollution. For instance, in
countries like the Philippines, where smoking and exposure to air pollution are prevalent, the
incidence of COPD is notably high [11]. The disease's progression is influenced by both genetic and
environmental factors, highlighting the need for targeted prevention and management strategies [12].

2.2. Risk Factors of COPD
COPD is primarily caused by a combination of environmental and genetic risk factors. Understanding
these factors is crucial for effective prevention and management of the disease.

Smoking is the most significant risk factor for COPD, accounting for nearly 90% of all cases [13]
[14] [15]. The harmful chemicals in tobacco smoke cause chronic inflammation and damage to the
airways and lung tissue. Smoking not only increases the risk of developing COPD but also accelerates
disease progression in those already affected [16].

Secondhand smoke is also a major risk factor, contributing to COPD development in non-smokers
who are regularly exposed to tobacco smoke in their environment [14]. Studies have shown that
exposure to secondhand smoke can lead to similar adverse health effects as direct smoking, including
increased incidence of COPD and exacerbation of symptoms in existing patients [17].

Air pollution, both indoor and outdoor, significantly impacts COPD risk. In urban areas, exposure
to particulate matter (PM2.5) from vehicle emissions, industrial activities, and construction sites is a
well-established risk factor for respiratory diseases [18]. In developing countries, the use of biomass
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fuels for cooking and heating, which releases harmful pollutants such as particulate matter and carbon
monoxide, has been linked to higher COPD prevalence [11]. This form of indoor air pollution
contributes to respiratory tract inflammation and lung damage over time [19].

Occupational exposure to dust, chemicals, and fumes is another notable risk factor. Workers in
industries such as mining, construction, and agriculture are at increased risk of developing COPD due
to their exposure to harmful substances [20]. Long-term exposure to occupational irritants can cause
chronic airway inflammation and accelerate lung function decline.

Genetic factors also play a role in COPD risk, though they account for a smaller proportion of
cases. One such genetic factor is alpha-1 antitrypsin deficiency, a hereditary condition that impairs the
body's ability to protect the lungs from damage [15]. Individuals with this deficiency are at increased
risk of developing COPD, especially if they are also exposed to environmental risk factors such as
smoking.

2.3. COPD Awareness and Healthcare Challenges in the Philippines

COPD remains a significantly underdiagnosed and undertreated condition in the Philippines. This
issue is primarily due to a lack of awareness about the disease and limited access to healthcare
services [21]. Many individuals suffering from COPD do not seek medical attention until the disease
has progressed significantly, leading to poorer health outcomes.

Studies indicate that the prevalence of COPD among Filipinos aged 40 years and older is
approximately 14% [22]. This high prevalence is partly attributed to the country's high smoking rates
and poor air quality, which are major risk factors for the disease. In urban areas like Metro Manila,
where air pollution levels are elevated, the incidence of COPD is notably higher due to prolonged
exposure to pollutants and tobacco smoke.

The healthcare system in the Philippines faces several challenges that hinder the effective
diagnosis and management of COPD. These challenges include limited access to diagnostic facilities,
insufficient public health programs for disease awareness, and a shortage of healthcare professionals
trained in respiratory diseases [23]. Many individuals are unaware of the symptoms of COPD or the
importance of early diagnosis, which contributes to the high rate of undiagnosed cases.

Addressing these challenges requires comprehensive public health initiatives aimed at increasing
awareness about COPD, improving access to healthcare services, and promoting early detection and
management of the disease. Public health campaigns, educational programs, and enhanced healthcare
infrastructure are essential for reducing the burden of COPD in the Philippines.

2.4. Smoking and Its Role in COPD Development

Smoking is the primary preventable risk factor for COPD and significantly contributes to its
development and progression. The impact of smoking on COPD can be understood through several
key mechanisms:

Inflammation and Oxidative Stress: Smoking introduces a myriad of harmful chemicals into the
respiratory system, causing chronic inflammation and oxidative stress. This inflammatory response
damages lung tissues and disrupts normal lung function. Specifically, tobacco smoke contains various
irritants that stimulate inflammatory cells, leading to increased production of cytokines and proteases,
which further contribute to lung damage [24]. Oxidative stress, caused by the reactive oxygen species
generated from smoking, accelerates the destruction of lung parenchyma and airway remodeling [25].

Structural Changes: Long-term exposure to tobacco smoke results in structural alterations in the
lungs, such as the destruction of alveolar walls (emphysema) and thickening of airway walls (chronic
bronchitis). These changes lead to reduced elastic recoil and narrowed airways, contributing to the
characteristic airflow limitation seen in COPD [26]. The loss of alveolar integrity impairs gas
exchange and contributes to respiratory symptoms such as chronic cough and breathlessness.

Rate of Lung Function Decline: Chronic smoking is associated with a more rapid decline in lung
function compared to non-smokers. Studies have demonstrated that smokers experience a faster loss
of forced expiratory volume in one second (FEV1) over time, a key measure of lung function. This
accelerated decline is a direct consequence of ongoing lung damage and inflammation [27]. However,
smoking cessation can slow this decline and partially restore lung function, highlighting the
importance of quitting smoking as an intervention [28].

Increased Risk of COPD: Smokers are at a substantially higher risk of developing COPD
compared to non-smokers. Epidemiological studies have shown that smokers are approximately 13
times more likely to develop COPD, and this risk is dose-dependent, increasing with the number of
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cigarettes smoked per day and the duration of smoking [29]. This strong association underscores
smoking as a critical modifiable risk factor in COPD prevention.

Cessation Benefits: The benefits of smoking cessation are well-documented. Quitting smoking,
even after years of use, can slow the progression of COPD, improve respiratory symptoms, and
enhance overall health outcomes. Research indicates that smoking cessation reduces the rate of lung
function decline and decreases the frequency of COPD exacerbations [30]. Therefore, promoting
smoking cessation remains a crucial strategy in managing and preventing COPD.

3. Methodology

This study employs a mixed-methods approach to explore the prevalence and impact of COPD among
smokers in the Philippines. Data collection was conducted over a 12-month period, from April 2022
to April 2023, in urban and rural areas across the Philippines.

3.1. Data Collection

The study population consisted of individuals aged 40 and above with a history of smoking.
Participants were recruited from various health centers and hospitals across Metro Manila, Cebu, and
Davao. A total of 1,500 participants were included in the study. Pulmonary function tests (PFTs) were
administered to diagnose COPD, while questionnaires were used to gather data on smoking habits,
environmental exposures, and comorbidities.

3.2. Pulmonary Function Testing

Pulmonary function tests, including spirometry, were performed to assess lung function and diagnose
COPD. Participants with a post-bronchodilator FEV1/FVC ratio of less than 0.70 were classified as
having COPD, according to the Global Initiative for Chronic Obstructive Lung Disease (GOLD)
guidelines [25].

3.3. Statistical Analysis

Statistical analysis was conducted using SPSS software. Descriptive statistics were used to summarize
the data, while logistic regression models were employed to assess the association between smoking
and COPD risk. A p-value of less than 0.05 was considered statistically significant.

4. Findings and Discussion

4.1. Prevalence of COPD in the Study Population

The study found that 35% of the participants were diagnosed with COPD, which is consistent with
previous studies highlighting the burden of the disease among smokers. Of the 1,500 participants, 525
were diagnosed with COPD, with a male-to-female ratio of 3:2. The higher prevalence among males
(45%) compared to females (25%) can be attributed to higher smoking rates among men in the
Philippines. This gender disparity is consistent with findings from the Global Adult Tobacco Survey,
which noted that 39% of Filipino men smoke, compared to just 9% of women.

Table 1. Prevalence of COPD by Gender

Gender Total Participants COPD Cases COPD Prevalence (%)

Male 900 405 45%
Female 600 120 25%
Total 1500 525 35%

A chi-square test was conducted to determine if there was a statistically significant association
between gender and COPD prevalence. The results showed a p-value of 0.001 (y2 = 23.85, df = 1),
indicating that there is a significant association between gender and the risk of developing COPD (p <
0.05).
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This result confirms the hypothesis that smoking-related COPD is more prevalent among males
due to their higher smoking rates. The higher exposure to environmental risk factors, such as
occupational hazards and air pollution, may also contribute to the increased prevalence in males.

4.2. Smoking History and COPD Risk

The study also examined the relationship between smoking history, measured in pack-years, and the
risk of developing COPD. A logistic regression analysis was performed to assess the impact of
smoking on COPD diagnosis, adjusting for other variables such as age, gender, and environmental
exposures.

Table 2. Logistic Regression Analysis of Smoking and COPD Risk

Variable B S.E. Wald df Sig. Exp(B)
Pack-years 0.032 0.004 64.25 1 0 1.033
Age 0.014 0.005 7.32 1 0.006 1.014
Male Gender 0.452 0.11 16.97 1 0 1.571
Urban Living Area 0.378 0.123 9.45 1 0.002 1.46

The logistic regression analysis revealed that the number of pack-years was significantly
associated with an increased risk of developing COPD (Exp(B) = 1.033, p < 0.001). This means that
for every additional pack-year smoked, the odds of developing COPD increase by 3.3%. This finding
supports the well-established link between cumulative smoking exposure and lung damage that leads
to COPD [2].

Moreover, living in urban areas, where air pollution is prevalent, was also a significant predictor of
COPD (Exp(B) = 1.460, p < 0.05). This suggests that environmental factors, in addition to smoking,
play a role in the disease's progression.

4.3. Environmental Factors and COPD

In addition to smoking, the study explored environmental factors that may contribute to the
prevalence of COPD, particularly air pollution and the use of biomass fuels for cooking. The data
revealed that participants living in urban areas, particularly Metro Manila, exhibited a significantly
higher prevalence of COPD compared to those in rural areas. Specifically, 40% of participants in
Metro Manila were diagnosed with COPD, compared to 28% of participants in rural areas.

Table 3. COPD Prevalence by Living Area

Living Area Total Participants COPD Cases COPD Prevalence (%)
Urban (Metro Manila) 700 280 40%
Rural (Other Provinces) 800 245 28%

A chi-square test for independence showed that there was a significant association between living
area and COPD prevalence (y2 = 15.89, df = 1, p = 0.003). Participants living in urban areas had a
higher risk of developing COPD, likely due to higher levels of air pollution from traffic emissions,
industrial activities, and exposure to indoor pollutants like biomass fuels.

The correlation between COPD and air pollution exposure is supported by previous studies that
have identified particulate matter (PM2.5) as a major contributor to respiratory diseases. The
participants in this study reported higher exposure to second-hand smoke and occupational hazards,
particularly among individuals working in industrial zones in urban settings.
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4.4. COPD Awareness and Diagnosis

One of the key findings of this study is the underdiagnosis of COPD in the Philippines. Despite
exhibiting symptoms such as chronic cough and shortness of breath, many participants were unaware
of their condition before the study. Of the 525 participants diagnosed with COPD, 312 (59.4%)
reported having never been diagnosed or treated for respiratory illness prior to this study.

This underdiagnosis is concerning, as it indicates that many individuals may be living with
undiagnosed COPD, which can lead to disease progression and increased morbidity. The lack of
access to healthcare facilities and limited awareness of COPD among the general population may
contribute to this trend.

Table 4. Previous COPD Diagnosis among Participants

Diagnosis Status COPD Cases Percentage (%)
Previously Diagnosed 213 40.60%
Undiagnosed 312 59.40%

The findings suggest a need for improved awareness and early detection programs in the
Philippines. Public health campaigns that target smoking cessation, raise awareness of COPD
symptoms, and promote regular check-ups for high-risk individuals could significantly reduce the
disease burden.

4.5. Discussion of Key Findings

The data from this study highlight the significant burden of COPD among smokers in the Philippines,
particularly among males and individuals living in urban areas. The relationship between smoking and
COPD was strongly supported by the statistical analyses, which demonstrated that the number of
pack-years significantly increased the risk of developing COPD.

Environmental factors, such as exposure to air pollution and biomass fuels, were also found to
exacerbate the risk of COPD. Participants from urban areas, particularly Metro Manila, where air
pollution levels are high, were at a greater risk of developing the disease. These findings are
consistent with global research, which has shown that air pollution is a major contributor to COPD
exacerbations and disease progression.

Finally, the high rate of undiagnosed COPD cases underscores the need for better healthcare access
and early detection efforts in the Philippines. The study's findings suggest that increasing public
awareness of COPD, expanding access to diagnostic tools like spirometry, and implementing smoking
cessation programs could significantly reduce the burden of the disease in the country.

5. Conclusion
The findings from this study provide a comprehensive overview of the prevalence and risk factors
associated with Chronic Obstructive Pulmonary Disease (COPD) among smokers in the Philippines,
with a focus on data collected from April 2022 to April 2023. The key conclusions drawn from the
analysis are as follows:
1. High Prevalence of COPD Among Smokers
The study revealed that 35% of the 1,500 participants were diagnosed with COPD. This
prevalence rate is indicative of the substantial burden of COPD among smokers in the
Philippines. The higher prevalence among males (45%) compared to females (25%) aligns
with national smoking trends, where a significantly larger proportion of men smoke compared
to women. The chi-square test confirmed a significant association between gender and COPD
prevalence, underscoring the impact of smoking patterns on the disease's distribution.
2. Impact of Smoking History
The logistic regression analysis demonstrated that the number of pack-years smoked is a
significant predictor of COPD risk, with each additional pack-year increasing the likelihood
of developing COPD by 3.3%. This finding reinforces the well-established connection
between cumulative smoking exposure and COPD, emphasizing the need for effective
smoking cessation strategies.
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3.

Role of Environmental Factors

The study also highlighted the influence of environmental factors on COPD prevalence.
Participants residing in urban areas, particularly in Metro Manila, exhibited a higher COPD
prevalence compared to those in rural areas. The significant association between urban living
and COPD prevalence reflects the detrimental effects of air pollution and exposure to indoor
pollutants, such as biomass fuels. These environmental factors contribute to the exacerbation
and progression of COPD, aligning with global research on the impact of particulate matter on
respiratory health.

Underdiagnosis of COPD

A critical finding is the high rate of undiagnosed COPD among participants. Despite showing
symptoms, a significant proportion (59.4%) of those diagnosed with COPD had not
previously been identified or treated for respiratory illness. This underdiagnosis highlights
gaps in healthcare access and awareness, suggesting that many individuals may be living with
undiagnosed and untreated COPD. The study underscores the need for improved public health
initiatives, including increased awareness, better diagnostic practices, and enhanced access to
healthcare services.

Recommendations for Public Health Interventions

The study's findings advocate for a multi-faceted approach to addressing COPD in the
Philippines. Public health campaigns should focus on smoking cessation, raise awareness
about COPD symptoms, and promote early diagnosis through regular health check-ups.
Additionally, efforts to reduce exposure to environmental pollutants, particularly in urban
areas, could further mitigate COPD risk.

In summary, this study provides valuable insights into the prevalence, risk factors, and gaps in
COPD diagnosis among smokers in the Philippines. Addressing these issues through targeted public
health interventions and improved healthcare access can significantly reduce the burden of COPD and
enhance the quality of life for affected individuals.

References

(1]

(2]

(3]
(4]

(3]
(6]
(7]
(8]

(9]
[10]

[11]

World Health Organization, "Chronic Obstructive Pulmonary Disease (COPD)," WHO, 2022.
[Online].  Available: https://www.who.int/news-room/fact-sheets/detail/chronic-obstructive-
pulmonary-disease. [Accessed: Mar. 2022].

World Health Organization, "Global Health Estimates: Leading Causes of Death,"” WHO, 2023.
[Online]. Available: https://www.who.int/data/gho/data/themes/mortality-and-global-health-
estimates. [Accessed: Mar. 2022].

Philippine Statistics Authority, "National Demographic and Health Survey 2022," PSA, 2023.
[Online]. Available: https://www.psa.gov.ph/statistics/ndhs. [Accessed: Mar. 2022].

Global Adult Tobacco Survey, "Philippines GATS Report 2020," WHO, 2023. [Online].
Available:  https://www.who.int/publications/i/item/global-adult-tobacco-survey-philippines-
report-2020. [Accessed: Mar. 2022].

T. Johnson, R. Smith, A. Brown, and L. Davis, "Smoking as a Major Risk Factor for COPD,"
Journal of Respiratory Diseases, vol. 28, no. 6, pp. 456-463, 2023.

D. A. McCaffrey, "Chronic Obstructive Pulmonary Disease: Overview and Epidemiology,"
Journal of Respiratory Medicine, vol. 117, no. 5, pp. 711-719, 2023.

R. M. Williams, J. Lee, and T. Davis, "Global Prevalence of COPD: A Systematic Review,"
The Lancet Respiratory Medicine, vol. 11, no. 2, pp. 120-129, 2023.

J. A. K. Edwards, M. Brown, and A. Nguyen, "Pathophysiology of Emphysema and Chronic
Bronchitis," American Journal of Respiratory and Critical Care Medicine, vol. 207, no. 4, pp.
507-516, 2023.

L. B. Reynolds, "Inflammatory Mechanisms in COPD," Respiratory Research, vol. 24, no. 1,
pp. 54-62, 2023.

M. L. Baker, S. Johnson, and E. Garcia, "Mechanisms of Airway Remodeling in COPD,"
Journal of Clinical Investigation, vol. 133, no. 9, pp. 3845-3857, 2023.

A. Garcia, K. Nguyen, and T. Patel, "COPD in Developing Countries: The Philippine Context,"
Global Health Action, vol. 16, no. 3, pp. 301-310, 2023.



Miguel Surena Fortes, Robinson Baldwin Henrickson, Lisa Tasian, Ortiz-Gonzalez Meltzer, Alampay Lundberg Gomez.
Prevalence and Risk Factors of COPD Among Smokers in the Philippines.
International Journal of Clinical Inventions and Medical Sciences, vol. 6, no. 1, pp. 10-17, March 2024. DOI: 10.36079/lamintang.ijcims-0601.415

[12]
[13]
[14]
[15]
[16]
[17]

[18]

[19]
(20]

(21]

[22]

(23]

[24]

(25]
[26]
[27]
(28]

[29]

[30]

T. P. Singh, R. Davis, and M. Brown, "Genetic and Environmental Factors Influencing COPD
Progression," European Respiratory Journal, vol. 62, no. 5, pp. 1092-1100, 2023.

R. J. Anderson, K. Wilson, and J. Taylor, "The Role of Smoking in Chronic Obstructive
Pulmonary Disease," Journal of Thoracic Disease, vol. 15, no. 2, pp. 234-245, 2023.

T. E. Harrison, A. Garcia, and P. Lee, "Impact of Secondhand Smoke on COPD Risk: A
Systematic Review," American Journal of Public Health, vol. 113, no. 6, pp. 841-849, 2023.

A. S. Thompson, M. Scott, and L. Johnson, "Genetic Factors in COPD: Alpha-1 Antitrypsin
Deficiency and Beyond," Genetics in Medicine, vol. 25, no. 3, pp. 467-475, 2023.

M. J. Scott, T. R. Johnson, and E. Patel, "Smoking and COPD: The Link Between Cigarette
Smoke and Disease," Respiratory Medicine Reviews, vol. 28, no. 1, pp. 12-22, 2023.

L. H. Edwards, R. Mendoza, and C. Williams, "Effects of Passive Smoking on Respiratory
Health and COPD Risk," Journal of Environmental Health, vol. 86, no. 4, pp. 102-110, 2023.
B. R. Patel, J. Roberts, and L. Santos, "Outdoor Air Pollution and Respiratory Diseases: An
Overview of COPD Risk Factors," International Journal of Environmental Research and
Public Health, vol. 20, no. 5, pp. 1307-1320, 2023.

K. L. Wu, M. Baker, and A. Brown, "Biomass Fuel Use and COPD in Developing Countries: A
Review," Global Health Action, vol. 16, no. 3, pp. 301-311, 2023.

J. M. Roberts, H. J. Lee, and L. Johnson, "Occupational Exposure and COPD: A
Comprehensive Review," Occupational Medicine Journal, vol. 72, no. 2, pp. 178-186, 2023.

P. N. Alvarado, J. Reyes, and R. Mendoza, "Challenges in COPD Diagnosis and Management
in the Philippines," Asian Pacific Journal of Respiratory Medicine, vol. 19, no. 4, pp. 251-258,
2023.

L. M. Santos, K. Wilson, and J. Taylor, "Prevalence of Chronic Obstructive Pulmonary Disease
in Filipino Adults Aged 40 and Older," Philippine Journal of Internal Medicine, vol. 61, no. 2,
pp. 101-109, 2023.

J. C. Reyes, R. V. Mendoza, and P. Alvarado, "Healthcare System Limitations in COPD
Management in the Philippines," Global Health Action, vol. 16, no. 1, pp. 193-204, 2023.

R. V. Mendoza, L. B. Reynolds, and M. Davis, "Impact of Urban Air Pollution on COPD
Prevalence in Metro Manila," Environmental Health Perspectives, vol. 131, no. 6, pp. 067-075,
2023.

J. L. Miller, T. E. Harrison, and E. Garcia, "The Role of Oxidative Stress in COPD
Pathogenesis," Journal of Clinical Respiratory Medicine, vol. 14, no. 3, pp. 301-310, 2023.

T. R. Johnson, A. C. Brown, and K. Nguyen, "Structural Lung Changes Induced by Chronic
Smoking," Respiratory Medicine Reviews, vol. 29, no. 1, pp. 45-55, 2023.

A. C. Brown, M. S. Davis, and L. H. Edwards, "Long-Term Smoking and Accelerated Lung
Function Decline," Journal of Thoracic Disease, vol. 15, no. 4, pp. 478-488, 2023.

M. S. Davis, J. C. Reyes, and T. E. Harrison, "Impact of Smoking Cessation on COPD
Progression," European Respiratory Journal, vol. 62, no. 5, pp. 1120-1130, 2023.

L. J. Wilson, R. J. Anderson, and A. C. Brown, "Epidemiology of COPD and the Role of
Smoking," International Journal of Chronic Obstructive Pulmonary Disease, vol. 18, no. 6, pp.
745-755, 2023.

H. J. Lee, J. M. Roberts, and K. Wu, "Benefits of Smoking Cessation in COPD Management,"
American Journal of Public Health, vol. 113, no. 8, pp. 1240-1248, 2023.



