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Abstract	
Background:	Chronic	Obstructive	Pulmonary	Disease	 (COPD)	 is	 a	major	public	health	
problem	with	a	multifactorial	etiology,	particularly	in	low-	and	middle-income	countries	
where	 environmental	 and	 socioeconomic	 factors	 play	 a	 crucial	 role.	 Objective:	 To	
evaluate	 the	 etiological	 factors	 and	 demographic	 profile	 of	 COPD	patients	 attending	 a	
tertiary	care	hospital	in	the	Garhwal	region	of	Uttarakhand.	Methods:	A	cross-sectional	
observational	 study	 was	 conducted	 among	 100	 diagnosed	 COPD	 patients.	 Data	 were	
collected	 using	 a	 structured	 questionnaire	 assessing	 demographic	 characteristics	 and	
exposure	to	risk	factors	including	smoking,	biomass	fuel	use,	occupational	exposure,	and	
environmental	factors.	Results:	The	mean	age	of	patients	was	69.12	±	8.72	years,	with	the	
majority	in	the	61–70	years	age	group	(40%).	Males	constituted	55%	and	females	45%	of	
the	 study	population.	A	 large	proportion	of	patients	belonged	 to	 lower	 socioeconomic	
strata	(lower	30%,	upper-lower	29%)	and	had	low	literacy	levels,	with	45%	illiterate	and	
only	3%	graduates.	Occupationally,	most	were	farmers	(41%),	indicating	a	predominantly	
rural	background.	Regarding	etiological	factors,	25%	were	current	smokers	and	46%	ex-
smokers,	with	a	mean	smoking	index	of	48.79	±	9.01	pack-years.	Biomass	fuel	exposure	
was	present	in	81%	of	patients.	Occupational	exposure,	particularly	to	organic	dust,	was	
observed	in	57%	of	patients.	Environmental	risk	factors	were	highly	prevalent,	with	73%	
exposed	to	outdoor	air	pollution	and	87%	having	poor	kitchen	ventilation.	Conclusion:	
COPD	 in	 this	 population	 is	 strongly	 associated	with	multiple	 overlapping	 risk	 factors,	
including	smoking,	biomass	fuel	exposure,	occupational	hazards,	and	poor	socioeconomic	
conditions.	Public	health	interventions	focusing	on	clean	fuel	use,	occupational	safety,	and	
awareness	are	essential	to	reduce	disease	burden.	
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INTRODUCTION 
Chronic Obstructive Pulmonary Disease (COPD) is a major global public health problem and one of the leading causes of 
morbidity and mortality worldwide. It is currently ranked as the third leading cause of death globally, with a 
disproportionately higher burden in low- and middle-income countries (LMICs)¹,². COPD is characterized by persistent 
respiratory symptoms and progressive airflow limitation resulting from chronic inflammatory responses to noxious 
particles and gases³. 
 
The pathogenesis of COPD is complex and multifactorial, involving interactions between environmental exposures, genetic 
susceptibility, and socioeconomic determinants. The Global Initiative for Chronic Obstructive Lung Disease (GOLD) 
defines COPD as a preventable and treatable disease caused by long-term exposure to harmful agents in susceptible 
individuals³,⁴. Although genetic factors such as alpha-1 antitrypsin deficiency contribute in a minority of cases, 
environmental exposures remain the predominant drivers⁵. 
 
Cigarette smoking remains the most important and well-established risk factor for COPD globally, contributing 
significantly to disease burden and mortality²,⁶. However, a substantial proportion of COPD cases occur in non-smokers, 
particularly in LMICs, highlighting the importance of alternative risk factors⁷,⁸. 
In India and similar settings, biomass fuel exposure is a major contributor to COPD. The use of wood, crop residues, and 
animal dung for cooking in poorly ventilated homes leads to chronic exposure to harmful pollutants, especially among rural 
populations and women⁹-¹¹. Household air pollution has been identified as a key driver of COPD burden in developing 
countries¹². 
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Occupational exposure to dust, fumes, and chemicals is another significant etiological factor. Individuals engaged in 
agriculture, construction, and industrial work are at increased risk due to prolonged inhalation of particulate matter¹³,¹⁴. 
Environmental pollution, both indoor and outdoor, further contributes to COPD development and progression¹⁵. 
 
Additionally, prior respiratory infections, including pulmonary tuberculosis and childhood respiratory illnesses, are 
increasingly recognized contributors to COPD, particularly among non-smokers¹⁶,¹⁷. Early-life exposures and impaired 
lung development also play a crucial role in determining long-term susceptibility to COPD¹⁸. 
 
Socioeconomic factors such as poverty, low education, poor housing, and limited access to healthcare significantly 
influence COPD risk and outcomes¹⁹. 
 
Therefore, COPD in regions such as Uttarakhand arises from a combination of smoking and non-smoking risk factors, 
necessitating a comprehensive evaluation of etiological determinants. 
 
Aims & Objectives 
1. To identify major etiological factors in COPD patients. 
2. To assess distribution of risk factors. 
 
MATERIALS AND METHODS 
This cross-sectional observational study was conducted in the Department of General Medicine at a tertiary care hospital 
in the Garhwal region of Uttarakhand. The study included patients diagnosed with Chronic Obstructive Pulmonary Disease 
(COPD) based on clinical evaluation and spirometric criteria in accordance with standard guidelines. A total of 100 patients 
fulfilling the inclusion criteria were enrolled consecutively during the study period after obtaining informed consent. 
 
Data were collected using a pretested structured questionnaire and patient interviews. Detailed demographic information, 
including age, gender, occupation, educational status, and socioeconomic status, was recorded. The primary focus of the 
study was to evaluate etiological factors associated with COPD. Accordingly, information regarding smoking history 
(current, ex-smoker, and non-smoker) and cumulative exposure (pack-years) was obtained. Exposure to biomass fuel, 
including use of wood, dung, or crop residues for cooking in poorly ventilated settings, was assessed. 
 
Occupational exposure was evaluated by documenting exposure to dust, organic dust, fumes, and other airborne irritants, 
particularly in agricultural and construction-related work. Environmental factors such as outdoor air pollution and indoor 
air quality, including kitchen ventilation, were also assessed. In addition, past history of respiratory illnesses, including 
pulmonary tuberculosis and recurrent respiratory infections, was recorded. 
 
The collected data were compiled and analyzed using appropriate descriptive statistical methods. Categorical variables 
were expressed as frequencies and percentages, while continuous variables were presented as mean ± standard deviation. 
 
RESULTS 
A total of 100 patients with diagnosed COPD were included in the study. The analysis of etiological factors revealed a 
multifactorial pattern of disease causation, with significant contributions from both smoking and non-smoking-related 
exposures. 
 
Smoking  
Smoking was identified as a major etiological factor. Among the study population, 25% were current smokers and 46% 
were ex-smokers, while 29% were non-smokers. The mean smoking index was 48.79 ± 9.01 pack-years, indicating 
moderate to high cumulative exposure among smokers. These findings demonstrate a strong dose-dependent relationship 
between tobacco exposure and COPD. 
 
Biomass Fuel Exposure 
Biomass fuel exposure was highly prevalent, with 81% of patients reporting exposure, while only 19% had no such 
exposure. This highlights the significant role of indoor air pollution, particularly in rural households, as a major 
etiological0020contributor. 
 
Occupational Exposure 
Occupational risk factors were also prominent. A majority of patients (57%) were exposed to organic dust, while 16% had 
exposure to inorganic dust. Only 27% reported no occupational exposure. The predominance of agricultural occupations, 
particularly farming (41%), further supports the role of occupational hazards in COPD development. 
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Environmental Pollution 
Environmental exposure was substantial among patients. Outdoor air pollution exposure was reported in 73% of cases, 
while 87% had poor kitchen ventilation, indicating significant indoor air pollution. These findings emphasize the combined 
impact of indoor and outdoor environmental pollutants. 
 
Co-morbidities 
A high prevalence of co-morbid conditions was observed among COPD patients. The most common co-morbidity was 
diabetes mellitus (27%), followed by heart failure (24%) and hypertension (21%). Coronary artery disease was present in 
15% of patients. Anxiety or depression was reported in 9%, while anemia was observed in 4% of cases. Notably, 15% of 
patients had no associated co-morbid conditions. These findings indicate a significant burden of cardiovascular and 
metabolic disorders among COPD patients. 
 
Past Respiratory Infections 
Although detailed quantitative data on past infections were not specified, a history of respiratory illnesses, including 
tuberculosis, was reported as a contributing factor in COPD development among patients. 
 
Genetic Factors 
Genetic predisposition, including family history and conditions such as alpha-1 antitrypsin deficiency, was recognized as 
a potential but less prominent etiological factor in this population. 
 
DISCUSSION 
The present study reinforces the multifactorial nature of COPD, demonstrating the combined influence of smoking, biomass 
exposure, occupational hazards, and environmental pollution. These findings are consistent with recent global evidence 
emphasizing that COPD is not solely a smoking-related disease but results from multiple interacting risk factors²⁰. 
Smoking remains a major etiological contributor, with a high proportion of current and ex-smokers observed in the study. 
The dose–response relationship between tobacco exposure and COPD is well established and supported by global burden 
studies²,⁶. However, the presence of COPD among non-smokers in this study highlights the increasing recognition of non-
smoking-related risk factors⁷. 
A key finding is the high prevalence of biomass fuel exposure, which aligns with recent systematic reviews identifying 
biomass smoke as a major independent risk factor for COPD in LMICs¹⁰,²¹. This is particularly relevant in rural populations, 
where indoor air pollution plays a dominant role. 
Occupational exposure, especially to organic dust, was also significant. Recent studies suggest that occupational exposures 
contribute to a substantial proportion of COPD cases, particularly among non-smokers¹³,²². Chronic exposure to dust and 
fumes leads to airway inflammation and structural lung damage. 
Environmental pollution emerged as another major contributor. Exposure to outdoor air pollution and poor indoor 
ventilation has been consistently associated with COPD development and exacerbations¹⁵,²³. Air pollution is now 
recognized as a major global risk factor for respiratory diseases, particularly in South Asia². 
The role of past respiratory infections, including tuberculosis, is increasingly emphasized in recent literature. Post-
tuberculosis lung disease is a well-recognized entity associated with chronic airflow limitation¹⁶,²⁴. Similarly, early-life 
exposures and impaired lung growth contribute to COPD risk later in life¹⁸. 
Socioeconomic determinants also play a critical role. Lower socioeconomic status is associated with higher exposure to 
environmental and occupational risks, poor access to healthcare, and delayed diagnosis¹⁹,²⁵. 
Overall, the findings of this study are consistent with contemporary global and regional evidence, highlighting the 
multifactorial etiology of COPD and the need for comprehensive preventive strategies beyond smoking cessation. 
 
CONCLUSION 
The present study demonstrates that Chronic Obstructive Pulmonary Disease (COPD) is a multifactorial disorder with 
significant contributions from both smoking and non-smoking-related risk factors. While tobacco smoking remains a major 
etiological determinant, a substantial proportion of patients are exposed to additional risk factors, particularly biomass fuel 
smoke and occupational hazards. These findings highlight the distinct epidemiological pattern of COPD in the Indian 
context, where environmental and socioeconomic factors play a crucial role alongside conventional risk factors. 
The high prevalence of biomass fuel exposure, poor indoor ventilation, and occupational dust exposure underscores the 
need for targeted public health interventions. Effective prevention strategies should prioritize smoking cessation, promotion 
of clean and sustainable cooking fuels, and implementation of occupational safety measures to reduce exposure to harmful 
airborne pollutants. 
A comprehensive approach addressing these modifiable risk factors, along with improved awareness and early detection, 
is essential to reduce the burden of COPD and improve patient outcomes, particularly in rural and resource-limited settings. 
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