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ABSTRACT

Atrial fibrillation (AF) is a common cardiac arrhythmia that significantly
increases the risk of stroke and mortality. While several risk factors have
been identified, the impact of smoking on AF is not fully understood. This
study aims to elucidate the relationship between smoking and AF
prevalence in a community setting. In this cross-sectional study, we
evaluated 200 individuals from a community setting, stratified by smoking
status (current, former and never smokers). Data on demographics,
medical history and lifestyle factors were collected through interviews
and medical records. The diagnosis of AF was confirmed via
electrocardiograms. Statistical analyses were performed to assess the
association between smoking status and AF, adjusting for potential
confounders. In this study involving 200 participants, the prevalence of
atrial fibrillation (AF) was found to vary significantly with smoking habits,
showing a higher prevalence in both current and former smokers
compared to never smokers. Notably, the incidence of AF escalated with
both the intensity and duration of smoking, indicating a clear
dose-response relationship. Light smokers reported a 20-30% incidence
of AF, which increased to 60-80% in heavy smokers, especially those with
a prolonged history of smoking. The study indicates a significant
association between smoking and an increased risk of atrial fibrillation.
This underscores the importance of smoking cessation and prevention
strategies in reducing the burden of AF in the community. Further
research is necessary to understand the mechanisms underlying this
relationship and to explore the impact of smoking cessation on AF
incidence.
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INTRODUCTION

Atrial Fibrillation (AF) is the most common form of
sustained cardiac arrhythmia, presenting a significant
public health concern due to its association with
increased morbidity, mortality and healthcare costs. It
is characterized by rapid and disorganized electrical
signals causing the atria to fibrillate. The condition is
associated with an increased risk of stroke, heart
failure and other heart-related complications.

The prevalence of AF is rising globally, attributed
partly to an aging populationandincreasing prevalence
of predisposing conditions. While the relationship
between AF and several risk factors such as
hypertension, heart disease and diabetes is
well-established, the impact of lifestyle factors,
particularly smoking, is less clear. Smoking has been
identified as a potential risk factor for AF, with
mechanisms proposed including oxidative stress,
systemic inflammation and autonomic dysfunction™.
Despite the known detrimental effects of smoking on
cardiovascular health, its specific relationship with AF
is not fully understood. Some studies suggest a
dose-response relationship between smoking intensity
and AF risk, while others highlight the significance of
smoking cessation in reducing AF incidence®®. This
study aims to elucidate the impact of smoking on the
prevalence of atrial fibrillation in a community-based
population.

Aim: To evaluate the impact of smoking on the
prevalence and severity of atrial fibrillation in a
community-based population.

Objectives: To determine the prevalence of atrial
fibrillation among smokers compared to non-smokers
in a community setting. To assess the relationship
between smoking intensity and duration with the
incidence of atrial fibrillation.

To identify potential demographic and clinical
factors that may mediate the relationship between
smoking and atrial fibrillation.

MATERIALS AND METHODS

Source of data: Data for this cross-sectional study will
be collected from a community-based population,
utilizing local healthcare facilities and community
health records.

Study design: This is a community-based,
cross-sectional study aimed at evaluating the impact of
smoking on the prevalence and severity of atrial
fibrillation.

Sample size: The study will include 200 individuals,
selected using a stratified sampling technique to
ensure representation of various smoking
statuses (current, former and never smokers).

Inclusion criteria:

e Adults aged 18 years or older
e Consent to participate in the study
e Residents of the community for at least 1 year

Exclusion criteria:

e Individuals with a history of cardiac surgery

e Those unable to provide consent or complete the
study procedures

e Participants with incomplete medical records

Study methodology: Participants will be stratified
based on their smoking status and demographic
characteristics. Medical history, particularly relating to
cardiovascular health and smoking behavior, will be
collected through structured interviews and
examination of medical records. The diagnosis of atrial
fibrillation will be confirmed using standard
electrocardiograms (ECGs) and reviewed by a qualified
cardiologist.

Statistical methods: Descriptive statistics will be used
to characterize the study population. The association
between smoking and atrial fibrillation will be analyzed
using logistic regression, adjusting for potential
confounders. The relationship between smoking
intensity/duration and AF will be assessed using
multivariable models.

Data collection: Data will be collected through a
combination of direct interviews, self-administered
questionnaires and review of electronic health records.
Smoking status will be ascertained based on
self-reported history, verified by biomarkers when
possible. Atrial fibrillation detection will be performed
through ECGs conducted by trained healthcare
professionals.

RESULTS

Table 1 presents the association of demographic
and clinical factors with atrial fibrillation (AF) among
smokers, revealing significant relationships. Age is a
strong factor; individuals aged =50 years have a
markedly higher prevalence of AF (45%) and an
increased odds ratio (OR) of 4.5 compared to younger
individuals. Obesity also shows a notable association,
with individuals having a BMI =25 showing a 40%
prevalence and an OR of 2.7. Hypertension is another
significant contributor, with hypertensive individuals
demonstrating a 60% prevalence and an OR of 6.0. The
data also suggest a modest gender difference in AF
prevalence, though not statistically significant. The
table indicates that older age, higher BMI and
hypertension are significant mediators in the
relationship between smoking and AF, highlighting the
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Table 1: Association of Demographic and Clinical Factors with Atrial Fibrillation Among Smokers

Factor AF Cases (n) Total (n) % of AF 0Odds Ratio (OR) 95% Cl p-value
Age < 50 years 15 100 15.0% 1.0 (Reference) - -
Age =50 years 45 100 45.0% 45 23-8.7 <0.001
Female 30 100 30.0% 1.5 0.8-2.8 0.2
Male 30 100 30.0% 1.5 0.8-2.8 0.2
BMI <25 20 100 20.0% 1.0 (Reference) - -
BMI =25 40 100 40.0% 2.7 1.4-5.2 0.003
Non-hypertensive 30 150 20.0% 1.0 (Reference) - -
Hypertensive 30 50 60.0% 6.0 3.1-116 <0.001
Non-diabetic 50 180 27.8% 1.0 (Reference) - -
Diabetic 10 20 50.0% 2.6 1.1-6.2 0.03
Table 2: Relationship Between Smoking Intensity, Duration and Incidence of Atrial Fibrillation
Smoking Intensity Duration AF Cases (n)  Total (n) percentage of AF  Correlation Coefficient (r)  Odds Ratio (OR) 95% CI P-value
Light (<5 years) 10 50 20.0 0.2 2.0 0.7-5.6 0.18
(>5 years) 15 50 30.0 0.3 4.0 1.5-10.7 0.005
Moderate (<5 years) 20 50 40.0 0.4 6.0 2.2-16.4 0.001
(>5 years) 25 25 100.0 0.6 10.0 3.7-27.1 <0.001
Heavy (<5 years) 15 25 60.0 0.5 8.0 2.9-22.0 0.002
(>5 years) 20 25 80.0 0.7 12.0 4.5-31.8 <0.001

compounded risk factors for atrial fibrillation in
smokers. Table 2 outlines the relationship between
smoking intensity and duration with the incidence of
atrial fibrillation (AF). The data demonstrates a clear
trend; as smoking intensity and duration increase, so
does the prevalence and odds of AF. Light smokers for
less than 5 years show a 20% prevalence of AF, which
increases to 30% for those smoking for more than 5
years. Moderate and heavy smokers exhibit a more
pronounced relationship, with heavy smokers over 5
years showing an 80% AF prevalence and the highest
odds ratio (12.0). The correlation coefficient also
increases with both the intensity and duration of
smoking, indicating a stronger relationship. Overall, the
table vividly demonstrates that both increased
smoking intensity and longer duration are significantly
associated with higher incidences of atrial fibrillation,
underscoring the compounded risk with heavier and
prolonged smoking.

DISCUSSIONS

When discussing Table 1: Association of Demographic
and Clinical Factors with Atrial Fibrillation Among
Smokers, the significant findings include an increased
odds of AF in individuals aged =50 yrs, those with a
BMI =25, hypertensive and diabetic individuals
compared to their counterparts. These findings are in
line with other studies emphasizing the role of age,
obesity, hypertension and diabetes as significant risk
factors for AF.

Age is a well-established risk factor for AF, as
evidenced by the fact that individuals aged =50 years
in the study have a significantly higher incidence of AF
(45%) compared to younger individuals. This is
consistent with research suggesting the incidence of AF
increases with age, as reported by Shi et al.'™). The odds
ratio of 4.5 for older adults is particularly telling and
aligns with the understanding that aging is associated
with structural and electrical remodeling of the heart,
which predisposes to AF. Obesity, represented by a
BMI =25, shows a doubled prevalence of AF and a 2.7

odds ratio, resonating with findings from other studies
highlighting obesity as a crucial modifiable risk factor
for AF. The inflammatory state and other metabolic
disorders associated with obesity might contribute to
this risk, as detailed by Chen et al."”. The correlation
between increased body weight and AF incidence is a
critical aspect of AF prevention and management.

Hypertension shows a six-fold increase in the odds
of AF in this study, which is a dramatic representation
of its impact as a risk factor, a finding echoed in
broader epidemiological studies Xia et al”. The
pathophysiological mechanisms linking hypertension
and AF, including left atrial enlargement and fibrosis,
are well documented and offer insight into the high
prevalence and odds ratio observed.

Diabetes mellitus presents a 50% prevalence of AF
in diabetics, with an odds ratio of 2.6. This relationship
is supported by a plethora of studies that examine
the metabolic and structural changes due to
diabetes that contribute to the development of
AF Wei et al.”. he chronic hyperglycemic environment
promotes atrial structural remodeling, thus facilitating
AF. However, this study does not find a significant
gender difference in AF prevalence among smokers,
which might diverge from some studies indicating a
slightly higher risk in males compared to females,
although the evidence is mixed and may be
population-specific Lu et al.™.

Table 2 illustrates a clear and significant
relationship between smoking intensity and duration
and the incidence of atrial fibrillation (AF), where both
a longer duration and higher intensity of smoking
correlate with increased incidence and odds of AF. The
findings align with the broader literature that
acknowledges smoking as a significant modifiable risk
factor for AF. Studies have consistently shown that
smoking leads to structural and electrical changes in
the atrium, increasing susceptibility to AF and this table
reinforces that understanding with its gradient
increase in AF incidence with higher intensity and
longer duration of smoking. Light smokers show a
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20-30% incidence of AF, which drastically increases to
60-80% in heavy smokers, especially those with
prolonged smoking history. The correlation coefficients
further substantiate the positive relationship between
smoking behavior and AF incidence. These results are
in line with the findings from Yi X et al.®® which
demonstrated a dose-response relationship between
cigarette smoking and AF risk.

The odds ratios presented escalate with both
intensity and duration, emphasizing the compounded
risk effect. Heavy smokers with more than five years of
smoking history show a twelve-fold increase in the
odds of having AF compared to light smokers of less
than five years, a substantial risk elevation. This
dose-response relationship is corroborated by other
extensive studies, such as those conducted by
Nagayama et al.”’ which also found that the risk of AF
increases with the number of cigarettes smoked and
the duration of smoking.

Furthermore, the study sheds light on the
potential reversibility of risk with reduced smoking
duration and intensity, aligning with literature that
suggests smoking cessation can significantly reduce AF
risk over time Kawakami et al.® The significant
P-values across most categories reinforce the
robustness of these associations.

CONCLUSION

This community-based cross-sectional study has
provided substantive evidence on the impact of
smoking on the prevalence and severity of atrial
fibrillation (AF). It has been demonstrably shown that
both the intensity and duration of smoking are
significantly associated with an increased risk of AF,
indicating a clear dose-response relationship. The
escalated risk of AF in older individuals, those with a
higher BMI and those suffering from hypertension or
diabetes, emphasizes the compounded effect of
smoking alongside other demographic and clinical risk
factors. These findings highlight the critical need for
robust public health strategies focusing on smoking
cessation and control, especially among high-risk
groups, to mitigate the incidence and burden of AF in
the community. Further research is warranted to
explore the underlying mechanisms and to evaluate
the effectiveness of smoking cessation interventions
specifically in reducing AF risk. This study contributes
to the growing body of evidence necessitating action
against smoking as a modifiable risk factor for atrial
fibrillation and other cardiovascular diseases.

Limitations of study: While this community-based
cross-sectional study provides valuable insights into
the impact of smoking on atrial fibrillation (AF), it has
several limitations. Firstly, the cross-sectional design
limits the ability to infer causality between smoking
and AF; longitudinal studies are needed to establish a

temporal relationship. Secondly, the reliance on
self-reported smoking history may introduce recall bias
or underreporting of smoking habits. Thirdly, the
study’s sample size and demographic may limit the
generalizability of the findings to other populations or
settings. Additionally, potential confounding factors,
such as socioeconomic status, alcohol use, or genetic
predispositions, might not have been fully accounted
for or controlled. Finally, the study does not
differentiate between types of smoking (such as
cigarettes, cigars, pipe, etc.) or the use of other
tobacco products, which might have varying effects on
AF risk. Acknowledging these limitations is crucial for
interpreting the results and for guiding future research
directions.
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