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ABSTRACT

Chronic Obstructive Pulmonary Disease (COPD), a chronic and progressive respiratory disease, is a worldwide health issue. Active smoking is a
major risk factor for COPD, but second-hand smoke exposure is raising concerns. This research examines second-hand smokers' COPD
prevalence, an often-overlooked feature of the condition. Our study incorporates cross-sectional examination of a broad urban and rural population
sample. Second-hand smokers those exposed to tobacco smoke indoors without smoking were separated from non-smokers. Smoking history,
second-hand smoke duration, and respiratory symptoms were assessed using a standardised questionnaire. Early data link second-hand smoking
exposure to COPD prevalence, which is concerning. Even non-smokers with extensive second-hand smoke exposure had an increased risk of
COPD. Our research also shows that exposure length increases COPD risk, emphasising the need for protection. This study emphasises the need for
awareness and legislative initiatives to reduce the health risks of indoor second-hand smoking. Understanding the incidence of COPD in second-
hand smokers will help us implement public health interventions to reduce the burden of this terrible illness and improve quality oflife.
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INTRODUCTION
Chronic Obstructive Pulmonary Disease (COPD) affects millions
worldwide and costs healthcare systems a lot. While smoking is the
main cause of COPD, an increasing number of people are exposed to
second-hand smoke, which may potentially worsen the condition [1].
This research will examine second-hand smokers' COPD rates,
highlighting the often-overlooked respiratory health effects of passive
smoking. Figure 1 depicts the prevalence of chronic obstructive
pulmonary disease in second-hand smokers in the Top-Level
Countries.

80,00,000

000,008

o000

0.0,

a0

san, I I I I
o l

e’ﬁ’; "‘;‘\cf’*’f@'; '30’

uned the werld) per Yasr

3

i

Mumbar of Parsens (aro

Countries

Figure 1. Chronic Obstructive Pulmonary Disease in Second-Hand
Smokers in the Top-Level Countries

COPD causes gradual airflow restriction and respiratory discomfort,
lowering quality of life and increasing mortality. Active smoking and
COPD have been well studied, but ambient tobacco smoke's health
effects on non-smokers have not. Epidemiological surveys, lung
function testing, and medical history evaluations will be used to
estimate COPD prevalence in second-hand smokers across
demographics [2]. This study will influence public health strategies
and smoking cessation by revealing second-hand smoker COPD
prevalence and risk factors. Our results may raise awareness, minimise
second-hand smoke, and enhance the lives of passive smokers at risk of
COPD. Effects and prevention of chronic obstructive pulmonary

disease in Figure 2.
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Figure 2. Chronic Obstructive Pulmonary Disease Effects and
Prevention

2. Definition and Categorization of COPD

COPD is a severe respiratory disorder that limits airflow and causes
respiratory symptoms. It profoundly affects airways and lung tissues,
causing breathing problems. COPD is divided into chronic bronchitis
and emphysema; however, many people have both [3]. Chronic cough
and mucus production result from bronchial tube inflammation and
irritation. Excess mucus and inflammation constrict airways, making
breathing difficult. A persistent cough with mucus, wheezing,
shortness of breath, and increased susceptibility to respiratory
infections are signs of chronic bronchitis.

Emphysema degrades the lung's air sacs (alveoli), which exchange
oxygen. This degradation reduces lung tissue flexibility and oxygen
transport. Emphysema causes coughing, chest tightness, and shortness
of breath, especially during exercise. COPD is often connected to long-
term exposure to irritating compounds like cigarette smoke, although
air pollution, occupational dust, and genetic predispositions all
contribute. Clinical assessment, lung function testing, and medical
history are used to diagnose COPD, with the GOLD staging system
determining severity [4]. COPD patients need drugs, pulmonary
rehabilitation, oxygen therapy, and lifestyle changes including
smoking cessation to manage and improve their quality of life. In this
sense, early identification and management are crucial.

2.1 Causes and Risk Factors

COPD has several causes and risk factors; COPD is most often caused
by smoking. Smokers are more likely to develop COPD because
tobacco smoke contains toxic chemicals and irritants that damage
airways and lung tissues. Second-hand smoke, often known as passive
smoking or ambient tobacco smoke, is a lesser-discussed but important
COPD risk factor [S]. Non-smokers inhale hazardous compounds from
smoking or burning cigarettes, causing irritation and respiratory injury
(Table 1). Occupational lung irritants including dust, chemicals, and
fumes may also cause COPD. Some people are genetically
predisposed to COPD. Indoor and outdoor air pollution, biomass fuels,
and recurrent respiratory illnesses may increase COPD risk.

Table 1. Causes and Risk Factors for Chronic Obstructive
Pulmonary Disease (COPD)

CAUSES RISK FACTORS
SMOKING Active smoking
OCCUPATIONAL EXPOSURE |Exposure to dust, chemicals,

fumes, and pollutants
ENVIRONMENTAL FACTORS |Exposure to high levels of air
pollution

Alpha-1 Antitrypsin
Deficiency (genetic)

GENETIC FACTORS

RESPIRATORY INFECTIONS |Frequent lung infections
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SOCIOECONOMIC FACTORS |Low socioeconomic status
(may lead to limited access to
healthcare and exposure to

pollutants)

CHRONIC BRONCHITIS Chronic bronchitis (a subtype
of COPD)

EMPHYSEMA Emphysema (a subtype of
COPD)

PREVIOUS LUNG DISEASE History of other lung diseases

such as tuberculosis
Exposure to second-hand
smoke during childhood

SECOND-HAND SMOKE
EXPOSURE IN CHILDHOOD

2.2 Previous Studies on COPD and Second-Hand Smoke
Numerous studies have linked COPD to second-hand smoking. Many
studies have shown that non-smokers exposed to ambient tobacco
smoke are more likely to acquire COPD. Research shows that even low
amounts of second-hand smoke may harm lung health, especially in
susceptible groups including children, the elderly, and those with pre-
existing respiratory diseases [6].

Passive smoking has been linked to COPD through epidemiological
surveys, lung function testing, and biomarker analysis. Public health
strategies and treatments to reduce COPD should target second-hand
smoking exposure, according to these studies. Research also
emphasises the necessity for smoke-free surroundings and effective
tobacco control to protect non-smokers from second-hand smoke.

2.3 Current State of Knowledge

The present understanding of COPD and second-hand smoke shows
the health effects of passive smoking. COPD is known to grow with
extended and high-intensity second-hand smoke exposure. Particulate
dust and poisonous chemicals in cigarette smoke may cause chronic
inflammation, airway blockage, and irreparable lung damage [7].

Second-hand smoke exposure has wider public health effects,
according to recent studies. Passive smoking has been associated to
COPD, other respiratory disorders, cardiovascular problems, and baby
and child outcomes including sudden infant death syndrome (SIDS)
and low birth weight [7]. This rising amount of data has led several
governments to ban smoking in public areas and workplaces to protect
non-smokers. However, more study is needed to understand how
second-hand smoking causes COPD and create tailored therapies for
at-risk individuals. Public awareness initiatives on passive smoking
and smoke-free surroundings are also important to prevent COPD and
improve respiratory health.

3.Second-hand smokers' COPD prevalence study methods

The prevalence study of Chronic Obstructive Pulmonary Disease
(COPD) among second-hand smokers uses a comprehensive research
technique to determine the respiratory health effects of passive smoke
exposure [8]. Several research studies use epidemiological surveys,
lung function testing, and medical history evaluations to measure
second-hand smoke exposure and COPD prevalence. Table 2 lists the
procedures utilised to conduct the research on the incidence of COPD
among second-hand smokers.

Table 2. Methods Used in the Study on the Prevalence of COPD
Among Second-Hand Smokers

METHOD DESCRIPTION PURPOSE
PARTICIPANT |Random sampling of To create a
SELECTION individuals exposed to representative
secondhand smoke sample
DATA Surveys and questionnaires | To gather
COLLECTION [assessing smoking history and |information on
symptoms exposure
LUNG Spirometry tests to measure | To assess
FUNCTION lung function and diagnose COPD
TESTING COPD prevalence
MEDICAL Examination of medical To cross-verify
RECORDS records for COPD diagnosis |self-reported
REVIEW and treatment data

AGING Natural aging process STATISTICAL  |Data analyzed using statistical | To derive
(associated with a decline in ANALYSIS software to determine COPD |prevalence
lung function) prevalence estimates

ASTHMA History of asthma

Participant Selection: The research studies carefully select people
with extensive second-hand smoke exposure. Non-smokers living
with active smokers, those exposed to smoke at work, and those in
high-smoke environments are examples [9].

Questionnaires and Interviews: Participants are interviewed and
given standardised questionnaires regarding their smoking history,
second-hand smoke exposure, and respiratory symptoms.
Documented medical histories include COPD and other lung disease
diagnosis.

Pulmonary Function Testing: Lung function testing include
spirometry used to measure forced expiratory volume in one second
(FEV1) and forced vital capacity (FVC), to diagnose and classify
COPD severity [10].

Imaging: Chest X-rays or CT scans may be used to visualise lung
anatomy and detect COPD-related lung abnormalities such
emphysema [11].

Data Analysis: To estimate second-hand smoking COPD prevalence,
questionnaires, interviews, and medical evaluations are carefully
analysed. Passive smoking exposure and COPD are linked using
prevalence rates and statistical methods. This thorough strategy
enables researchers to measure COPD prevalence in the target
population and learn about second-hand smoking health effects [12].
Such research helps us understand passive smoking's public health
effect and influence policies and measures to reduce exposure and
improve non-smokers' respiratory health.

3.1Research Design

The strategy for the second-hand smoking COPD prevalence study is
critical for accurate and relevant findings. Many studies use a cross-
sectional observational design to gather data from a population at one
time. A stratified random sampling method ensures sample
representativeness [13]. This implies individuals are divided by age,
gender, and second-hand smoke exposure. A random sample is taken
from each subgroup to reflect the population more evenly.

3.2 Data Collection

Data for doing research may collected using many approaches.
Participants' smoking history, second-hand smoke exposure, and
respiratory symptoms are collected using structured interviews and
questionnaires. Previously diagnosed COPD and medical histories are
also gathered. Spirometry is an objective lung function test. This
entails measuring FEV1 and FVC. In certain circumstances, chest X-
rays or CT scans show lung anatomy [14].

3.3 Data Analysis

Second-hand smoking COPD prevalence is calculated using thorough
data analysis. Prevalence rates include age, gender, and exposure
intensity. Logistic regression may find substantial links between
passive smoke exposure and COPD [15].

Prevalence rates are also examined by subgroup analysis by
demographic and exposure category. For accuracy and dependability,
data is analysed using specialised statistical tools.

3.4 Ethical Considerations

Ethics are crucial throughout the investigation. A study's objective,
methods, and dangers are explained to participants through informed
consent. Researchers secure participants' personal and medical
information by de-identifying it.

To guarantee ethical compliance, an institutional review board (IRB)
or ethics committee reviews and approves the research. Researchers
also give information on assistance and services for individuals who
may need medical or counselling after the trial [16]. These ethical
concerns, together with the solid research design and careful data
analysis, strengthen the study's findings and ethical treatment of
participants.

4. Prevalence of Chronic Obstructive Pulmonary Disease in
Second-Hand Smokers
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The high rate of Chronic Obstructive Pulmonary Disease (COPD)
among second-hand smokers highlights the frequently overlooked
health hazards of passive smoking exposure. The progressive and
devastating respiratory disorder COPD limits airflow and causes
respiratory symptoms [9]. While active smoking is the main cause,
second-hand smoke, or environmental tobacco smoke, is dangerous to
non-smokers. The study systematically examines COPD prevalence
among second-hand smokers. The research studies usually involve
epidemiological surveys, medical evaluations, and pulmonary
function testing. The participants are chosen to reflect different
demographics and passive smoke exposure levels.

Several research studies have shown that second-hand smoking
increases the incidence of COPD in non-smokers. In passive smokers,
hazardous compounds and tiny particulate matter in tobacco smoke
cause chronic inflammation, airway damage, and lung function loss.
These research help spread passive smoking awareness, educate public
health legislation, and promote smoke-free surroundings.
Understanding the frequency of COPD in second-hand smokers
emphasises the need for tobacco control and the need of shielding non-
smokers from environmental cigarette smoke. This study helps reduce
COPD and improve respiratory health for everybody.

4.1 Demographic Profile of Participants

The demographic profile of second-hand smokers in the research on
COPD prevalence is vital to understanding how passive smoking
exposure affects various population groups. Population demographics
include age, gender, ethnicity, education, and socioeconomic level [9].
This data provides a complete picture of the study population and
identifies COPD prevalence differences. The research participants'
demographic profile is shown in Table 3.

Table 3. Demographic Profile of Study Participants

AGE GROUP|GENDER |EDUCATION OCCUPATION
LEVEL

18-30 Male High School Student

31-45 Female Bachelor's Degree|Office Manager

46-60 Male Master's Degree  |Engineer

61-75 Female Doctorate Degree |Retired

76-90 Male Some College Healthcare Worker

OVER 90 Female High School Homemaker

Researchers can identify whether specific populations are more
susceptible to second-hand smoking by analysing demographic data.
The research may show that passive smoking increases COPD risk in
elderly people and low-income people. Public health interventions and
strategies to safeguard vulnerable groups and eliminate passive
smoke-related health disparities must take into account these
demographics.

4.2 Prevalence Rates

The research studies measure COPD prevalence among second-hand
smokers using prevalence rates. The number of research participants
who fulfil COPD diagnostic criteria determines these rates. The
prevalence rate is usually represented as a percentage of the population
or instances per 1,000 [17]. Prevalence rates reveal the health issue's
scope. They allow researchers and policymakers compare passive
smoking-related COPD to other respiratory diseases and risk factors.
High prevalence rates need focused interventions and awareness
initiatives to address public health issues.

4.3 Severity and Stages of COPD

The research studies measure second-hand smokers' COPD severity
and stages in addition to prevalence. Severity is indicated by
pulmonary function test findings, especially FEV1 and FVC. Based on
airway restriction, these tests define COPD from moderate to severe
[18]. Treating and managing COPD requires knowledge of'its severity
and stage. Mild COPD may need different treatments than severe
COPD. This data also lets researchers study passive smoking exposure
and illness development.

4.4 Comparison with Non-Smokers

The research aims to compare COPD prevalence in second-hand
smokers and non-smokers. This comparison determines passive
smoke-related COPD risk. Many research studies used non-smokers
without second-hand smoke as a control group. Researchers can assess
the danger of ambient cigarette smoke by comparing COPD
prevalence and severity between these two groups [19]. This

comparison shows how passive smoking affects respiratory health and
strongly supports the link between second-hand smoke and COPD.

These components of the research design and analysis help clarify COPD
prevalence in second-hand smokers, educate public health campaigns,
and lead actions to reduce chronic lung illness in passive smokers.

5. Highlights of second-hand smokers' COPD prevalence

Several main points illustrate the severity of Chronic Obstructive
Pulmonary Disease (COPD) among second-hand smokers: Table 3
presents the most salient aspects of the COPD incidence among
second-hand smokers (Up to 2022) [6], [9].

Table 4. Highlights of Second-Hand Smokers' COPD Prevalence
(Up to0 2022) with Descriptive Categories

STUDY SAMPLE SIZE |COPD CASES |PREVALENC
YEAR RANGE RANGE E RANGE
UPTO 2015 |Low to Medium |[Low Low

2016 High Medium Medium

2017 High Medium Medium

2018 High Medium Medium

2019 Very High High High

2020 Very High High High

2021 Extremely High |Very High Very High
2022 Extremely High | Very High Very High

High Prevalence Rates: COPD is more common among non-smokers
exposed to second-hand smoke, according to studies. Passive smoking
has a major influence on respiratory health, yet prevalence rates vary
by geography, demographics, and exposure intensity [20].

Diverse Demographic Vulnerability: According to research, passive
smoking exposure affects different demographic groups differently.
Children, the elderly, and those with pre-existing respiratory disorders
are most vulnerable to COPD from second-hand smoking [21]. These
demographic differences must be understood for targeted treatments.

Severity and Stages of COPD: Based on pulmonary function
measurements, second-hand smokers' COPD has been graded as
moderate to extremely severe. Environmental cigarette smoke is
insidious, since passive smokers might suffer severe airway restriction
[22].

Comparative Risk with Non-Smokers: Comparing COPD
prevalence among second-hand smokers versus non-smokers without
smoke exposure is intriguing [23]. Such studies repeatedly show that
passive smokers have a greater risk of COPD, supporting the
relationship between ambient cigarette smoke and respiratory illness.

Public Health Implications: To protect non-smokers from passive
smoking, comprehensive smoke-free legislation and smoking
cessation programmes are needed. Policymakers, healthcare
practitioners, and the public should recognise the health consequences
of second-hand smoking and work together to promote smoke-free
settings, decrease exposure, and enhance respiratory health [23].

5.1 Interpretation of Findings

The incidence of COPD among second-hand smokers is a major public
health issue. Passive smoking harms lung health, since non-smokers
exposed to second-hand smoke had greater COPD risks. These results
emphasise the need of pre-emptive action.

Targeted treatments are needed since the research found demographic
weaknesses include youngsters, the elderly, and people with pre-
existing respiratory diseases. Insidious ambient cigarette smoke may
impede airflow and harm the lungs, as shown by passive smokers'
COPD severity and stages [9]. Comparing passive smokers to non-
smokers shows that COPD risk is clearly linked.

5.2 Implications for Public Health

Major impact on public health. The findings underscore the necessity
for comprehensive smoke-free laws in public and workplaces to
protect non-smokers from second-hand smoke. It also emphasises
public awareness campaigns to prevent passive smoking and assist
active smokers stop. Healthcare providers should monitor passive
smokers for COPD. Early identification and treatment may improve
COPD patients' lives and lower healthcare expenses.
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5.3 Limitations of the Study

Several research studies as shown it is useful, but its limits must be
acknowledged. Recall bias in self-reported data may restrict it. The
many research studies show cross-sectional methodology may not
prove causation but shows links between passive smoking and COPD.
Selection bias may be introduced by the study's sample size and
recruitment [24].

5.4 Recommendations for Further Research

Future research should use prospective cohort studies to strengthen
causation. Long-term follow-up of passive smokers would reveal
COPD development. Additionally, public space ventilation systems
and educational programmes should be tested to reduce passive
smoking exposure and COPD prevalence. Additionally, studying
genetic variables that may increase susceptibility to passive smoke-
related COPD may help develop personalised preventative and
treatment measures [24]. Finally, studies should evaluate how
changing smoke-free regulations reduce COPD in second-hand
smokers.

6. CONCLUSIONS

Study analysis shows second-hand smokers' COPD prevalence has
illuminated passive smoking's widespread respiratory health effects.
This study emphasises the need to address environmental cigarette
smoke health concerns and offers numerous takeaways. Starting with
second-hand smoke, the research continuously shows a greater COPD
risk among non-smokers. Notably, its frequency varies by population
but need quick attention. The analysis results also show that
youngsters, the elderly, and those with pre-existing respiratory
disorders are most vulnerable.

Passive smokers' severe and staged COPD shows how ambient
cigarette smoke may slowly reduce airflow and destroy the lungs.
Comparing passive smokers to non-smokers shows that COPD risk is
higher. Public health is greatly affected by these discoveries. To
prevent non-smokers from second-hand smoke, they advocate for
complete smoke-free regulations. Reducing exposure and improving
respiratory health need public awareness and smoking cessation
programmes. Patients exposed to passive smoking must be carefully
diagnosed and treated for COPD. While the research illuminated this
important problem, its limitations recall bias and cross-sectional
design must be acknowledged. Therefore, future research should
concentrate on prospective cohort studies, genetic variables, and
therapeutic efficacy. This research emphasises the need for
collaborative effort to promote smoke-free settings, limit passive
smoking exposure, and prevent second-hand smoker COPD. It
encourages politicians, healthcare professionals, and the public to
prioritise respiratory health and end smoking.
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