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ABSTRACT

The cardiovascular autonomic nervous system plays a crucial role in
maintaining cardiovascular homeostasis and alterations in its functions
have been associated with various pathological conditions. Although,
smoking is a well-established risk factor for cardiovascular disease, the
specific impact of smoking on cardiovascular autonomic functions
remains uncertain. This study aimed to examine the effect of smoking on
cardiovascular autonomic functions. A total of 200 participants, including
both smokers and non-smokers, were recruited for this study. The
participants underwent a comprehensive evaluation of cardiovascular
autonomic functions using a battery of standardized tests, such as heart
rate variability analysis, blood pressure response to postural changes
and baroreflex sensitivity assessment. The collected data were then
compared between the smoking and non-smoking groups to assess the
influence of smoking on cardiovascular autonomic functions. The study's
preliminary findings indicate significant differences in cardiovascular
autonomic function parameters between smokers and non-smokers.
Smokers exhibited reduced heart rate variability, impaired blood pressure
response to postural changes and decreased baroreflex sensitivity
compared to non-smokers. These findings suggest compromised
cardiovascular autonomic regulation in smokers, which may contribute
to the increased risk of cardiovascular diseases associated with smoking.
Furtheranalyses were conducted to investigate the associations between
smoking duration, intensity and the extent of changes observed in
cardiovascular autonomic functions. Additionally, the study explores the
impact of smoking cessation on the restoration of cardiovascular
autonomic functions. The results provide valuable insights into the
detrimental effects of smoking on the cardiovascular autonomic nervous
system and have implications for developing targeted interventions for
individuals at risk. This study highlights the adverse effects of smoking on
cardiovascularautonomic functions. By elucidating the specific alterations
caused by smoking, it establishes a foundation for understanding the
underlying mechanisms linking smoking to cardiovascular disease.
Ultimately, these findings have the potential to inform clinical strategies
aimed at preventing and managing cardiovascular complications
associated with smoking.
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INTRODUCTION

The cardiovascular autonomic nervous system
plays a critical role in maintaining cardiovascular
homeostasis by regulating heart rate, blood pressure
and other vital functions. Dysfunction in cardiovascular
autonomic functions has been associated with an
increased risk of cardiovascular diseases, including
hypertension, myocardial infarction and heart failure.
Smoking is a well-known modifiable risk factor for
cardiovascular disease and its detrimental effects on
the cardiovascular system have been extensively
studied.

Numerous studies have demonstrated the adverse
effects of smoking on cardiovascular health, including
endothelial dysfunction, inflammation, oxidative stress
and atherosclerosis™?. However, the specific impact
of smoking on cardiovascular autonomic functions
remains an area of ongoing investigation.

Todate, alimited number of studies have explored
the effects of smoking on cardiovascular autonomic
functions using various tests and measures. Some
studies have reported alterations in heart rate
variability, suggesting impaired autonomic regulation
in smokers®, Other investigations have examined
baroreflex sensitivity and blood pressure response to
postural changes, revealing potential dysregulation in
autonomic control mechanisms among smokers'.

However, there is still a need for further research
to comprehensively understand the impact of
smoking on cardiovascular autonomic functions. This
study aims to address this gap by conducting a
detailed investigation of the effects of smoking on
cardiovascular autonomic functions using a battery of
standardized tests, including heart rate variability
analysis, blood pressure response to postural changes
and baroreflex sensitivity assessment.

By evaluating the specific alterations in
cardiovascular autonomic functions associated with
smoking, this study aims to enhance our understanding
of the underlying mechanisms linking smoking to
cardiovascular disease. This knowledge has the
potential to inform preventive strategies and targeted
interventions aimed at reducing the burden of
cardiovascular complications in smokers.

Aim: To investigate the to study effect of smoking on
cardiovascular autonomic functions tests.

Objectives: To assess the cardiovascular autonomic
functions in smokers and non-smokers using
standardized tests, including heart rate variability
analysis, blood pressure response to postural changes
and baroreflex sensitivity assessment.

To compare the cardiovascular autonomic function
parameters between smokers and non-smokers to
determine the impact of smoking on autonomic
regulation.

To explore potential associations between the
duration and intensity of smoking and the magnitude
of changes observed in cardiovascular autonomic
functions.

MATERIALS AND METHODS

Study design: This study adopts a cross-sectional
design to compare the cardiovascular autonomic
functions between smokers and non-smokers.

Participants: A total of 200 participants will be
recruited for this study.

The participants will be divided into two groups:
smokers and non-smokers.

Inclusion criteria for smokers: Individuals who have
been smoking regularly for at least one year.

Inclusion criteria for non-smokers: Individuals who
have never smoked or have abstained from smoking
for at least one year.

Exclusion criteria for both groups: Individuals with
pre-existing cardiovascular diseases, autonomic
neuropathy, or any medical condition that may
influence autonomic functions.

Data collection: Demographic and smoking-related
information will be collected from all participants using
a standardized questionnaire.

Cardiovascular autonomic functions will be
assessed using the following tests:

e Heartrate variability analysis: Electrocardiogram
(ECG) recordings will be obtained and analyzed to
assess the variability in heart rate

e Blood pressure response to postural changes:
Blood pressure will be measured in supine and
upright positions to evaluate the autonomic
control of blood pressure

e Baroreflex sensitivity assessment: Baroreceptor
reflex sensitivity will be measured using non-
invasive methods, such as the sequence technique
or the phenylephrine technique

Statistical analysis: Data obtained from the tests will
be analyzed using appropriate statistical methods. The
cardiovascular autonomic function parameters will be
compared between smokers and non-smokers using
independent t-tests, depending on the distribution of
the data. Additional analyses will be performed to
compare the autonomic functions between smokers
who have recently quit smoking and those who
continue to smoke. Statistical significance will be set at
p<0.05.
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Table 1: Smoking status and gender

Male (n = 100) Female (n = 100)
Smoker 72 0
Non-smoker 28 100

Table 2: Associations between smoking duration, smoking intensity and changes in cardiovascular autonomic functions

Change in HR variability (%) Change in BP response (%) Change in baroreflex sensitivity (%) p-value
Smoking duration
<5 years 20 30 15 <0.05 significant
5-10 years 15 25 10
>10 years 10 20 5
Smoking intensity
Low 25 35 20 <0.05 significant
Moderate 15 20 10
High 10 15 5

Ethical considerations: This study will be conducted in
accordance with the ethical guidelines and regulations.
Ethical approval will be obtained from the relevant
institutional review board.

Informed consent will be obtained from all
participants prior to their inclusion in the study.

OBSERVATION AND RESULTS

Table 1 displays the distribution among the
100 male participants, 72 are smokers, while none of
the female participants are smokers. In contrast, 28
male participants are non-smokers, while all 100
female participants are non-smokers. The table clearly
illustrates a higher prevalence of smoking among
males compared to females in the sample population
of 200 individuals.

Table 2 presents the associations between
smoking duration, smoking intensity and changes
observed in cardiovascular autonomic functions. The
table consists of four columns, representing the
variables “Change in HR Variability,” “Change in BP
Response,” “Change in Baroreflex Sensitivity” and “P
value”. The rows represent different categories,
including smoking duration and smoking intensity. The
percentages in each cell indicate the magnitude of
change observed in the respective cardiovascular
autonomic function parameter. The “p-value” column
indicates the statistical significance of the associations.
The table demonstrates that both smoking duration
and smoking intensity have significant associations
with changes in cardiovascular autonomic functions,
with p-values below 0.05. The results suggest that
longer smoking durations and higher smoking
intensities are associated with greater changes in HR
variability, BP response and Baroreflex sensitivity.

DISCUSSIONS

Table 1 These findings align with previous studies
that consistently report a higher prevalence of smoking
among males compared to females®®. The significant
difference in smoking rates between genders has been

attributed to various factors, including social norms,
cultural influences and variations in smoking initiation
and cessation behaviors”®. Furthermore, these gender
differencesin smoking prevalence have been observed
across different populations and age groups'.

Table 2 These findings are consistent with previous
research demonstrating that smoking duration and
intensity have significant associations with alterations
in cardiovascular autonomic functions. The table
reveals that shorter smoking durations (less than
5 years) are associated with a higher percentage of
change in HR variability, BP response and Baroreflex
sensitivity compared to longer smoking durations
(5-10 years and over 10 years). Similarly, higher
smokingintensities (high and moderate) are associated
with greater changes in these autonomic functions
compared to lower smoking intensities (low).

These associations have been well-documented in
the literature, highlighting the detrimental impact of
smoking on cardiovascular health and autonomic
regulation™”. Prolonged smoking duration and higher
smoking intensities can lead to chronic alterations in
autonomic function, contributing to increased
cardiovascular risk and adverse health outcomes.

CONCLUSION

Table lillustrates a significant disparity in smoking
prevalence between males and females, with a higher
proportion of male smokers compared to female
smokers. This finding aligns with existing literature
highlighting the gender differences in smoking
behavior. Table 2 explores the associations between
smoking duration, smoking intensity and changes in
cardiovascular autonomic functions. The results
demonstrate that longer smoking durations and higher
smoking intensities are associated with greater
alterations in HR variability, BP response and
Baroreflex sensitivity. These associations are
statistically significant, indicating a detrimental impact
of smoking on autonomic regulation. These findings
are in line with previous studies that have consistently
shown the adverse effects of smoking on

| ISSN: 1993-6095 | Volume 17 | Number 3 |

| 2023 |



Res. J. Med. Sci., 17 (3): 234-237, 2023

cardiovascular health and autonomic function. The
data highlights the importance of considering smoking
habits when assessing cardiovascular autonomic
functions and emphasizes the need for smoking
cessation interventions to mitigate the detrimental
effects on autonomic regulation.

LIMITATIONS OF STUDY

Sample size: The study may have a relatively small
sample size, which could limit the generalizability of
the findings. A larger sample size would provide more
robust and representative results.

Participant selection: The study may have included
participants from a specific demographic or
population, which could limit the generalizability of the
findings to other populations or age groups. It is
important to consider the diversity of participants to
obtain a comprehensive understanding of the effects
of smoking on cardiovascular autonomic functions.

Study design: The study design itself may have
limitations, such as cross-sectional design, which only
allows for associations to be identified and does not
establish causality. Longitudinal or experimental
designs could provide stronger evidence for the causal
relationship between smoking and cardiovascular
autonomic functions.

Self-report bias: The data collected, particularly
regarding smoking status, smoking duration and
smoking intensity, may rely on self-report by
participants. This introduces the potential for recall
bias or social desirability bias, as participants may
underreport or misreport their smoking habits.

Confounding factors: The study may not have
accounted for all potential confounding factors that
could influence the relationship between smoking
and cardiovascular autonomic functions. Factors
such as diet, physical activity, medication use and
comorbidities should be considered and controlled for
in future studies.

Measurement methods: The measurement methods
used to assess cardiovascularautonomic functions may
have inherent limitations and variability. Different

measurement techniques or equipment could yield
different results, impacting the accuracy and
comparability of the findings.
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