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ABSTRACT 

This study meticulously analyzed the acute and sub-acute effects of a two-week smoking regimen on heart rate and blood 

pressure. Participants engaged in a controlled smoking phase, consuming 10 cigarettes daily for one week, followed by a 

subsequent week of complete abstinence from tobacco. Throughout the study, daily heart rate measurements were 

meticulously recorded, and blood pressure was assessed on the first and last days of both the smoking and cessation periods 

to document physiological alterations. The primary objective was to elucidate the exercise physiological perspectives 

concerning cardiovascular health and autonomic nervous system function, particularly in relation to tobacco consumption 

and subsequent cessation. The findings underscore the detrimental impact of nicotine on cardiovascular parameters and 

highlight the rapid, beneficial physiological adaptations observed upon smoking cessation, providing compelling evidence 

for the immediate health advantages of quitting tobacco. 

 

 

1. INTRODUCTION 

Tobacco smoking remains a pervasive global health concern, recognized as a leading preventable cause of morbidity and 

mortality [8]. Its deleterious effects on various physiological systems, particularly the cardiovascular system, are well-

documented [12]. Nicotine, the primary psychoactive alkaloid in tobacco, is a potent pharmacological agent that exerts 

profound influences on the autonomic nervous system, consequently impacting critical cardiovascular parameters such as 

heart rate and blood pressure [1, 15]. Understanding the acute and short-term physiological responses to smoking and 

subsequent cessation is crucial for developing effective public health interventions and for providing individuals with 

tangible evidence of the immediate benefits of quitting [9]. 

Previous research has extensively explored the long-term consequences of chronic smoking, linking it to an increased risk 

of hypertension, coronary artery disease, stroke, and peripheral vascular disease [4, 11]. However, studies focusing on the 

rapid physiological changes occurring within a short, controlled period of smoking and subsequent abstinence are less 

common but equally vital. Such investigations can provide compelling insights into the direct mechanisms by which tobacco 

affects cardiovascular function and how quickly the body can initiate recovery processes once exposure ceases [10]. 

This study aims to bridge this gap by conducting a focused two-week observational study. By systematically monitoring 

heart rate and blood pressure during a defined smoking phase and a subsequent cessation phase, we seek to quantify the 

immediate physiological shifts. This approach allows for a clearer understanding of the dynamic interplay between nicotine 

exposure, autonomic nervous system modulation, and cardiovascular health. The insights gained from this study will 

contribute to the broader understanding of exercise physiology in the context of smoking cessation and reinforce the urgency 

of tobacco control efforts. 

2. MATERIALS AND METHODS 

2.1. Participants 

A single participant, JaeHo Yu, was involved in this observational study. The participant was a regular smoker prior to the 

study initiation. Ethical considerations were duly noted, and informed consent was obtained. 
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2.2. Study Design 

The study adopted a two-week observational design, divided into two distinct phases: a smoking period and a cessation 

period. 

• Smoking Period (Week 1): For the initial seven days, the participant consistently smoked 10 cigarettes per day. 

This controlled exposure aimed to establish a baseline of physiological responses under a defined smoking regimen. 

Cessation Period (Week 2): For the subsequent seven days, the participant completely abstained from all tobacco products. 

This phase was critical for observing the immediate physiological changes and recovery patterns following the cessation of 

nicotine exposure. 

2.3. Data Collection 

Physiological parameters were rigorously monitored throughout the study: 

• Heart Rate (HR): Resting heart rate was measured daily during both phases. Activity heart rate was also recorded. 

Measurements were taken at a consistent time each day to minimize diurnal variations. 

• Blood Pressure (BP): Systolic blood pressure (SBP) and diastolic blood pressure (DBP) were measured on four 

specific occasions: 

o Day 1 of the smoking period (baseline). 

o Day 7 of the smoking period (end of smoking phase). 

o Day 1 of the cessation period (start of cessation phase). 

o Day 7 of the cessation period (end of study). Blood pressure measurements were performed using a 

calibrated sphygmomanometer after a minimum of 5 minutes of rest in a seated position. 

2.4. Data Analysis 

The collected data for heart rate and blood pressure were averaged for each period (smoking and cessation). The change in 

these parameters was then calculated by subtracting the average values of the cessation period from those of the smoking 

period. This comparative analysis allowed for a clear quantification of the physiological shifts induced by smoking and 

cessation. 

3. RESULTS 

The observational data revealed significant and rapid physiological changes in response to the two-week smoking and 

cessation regimen. 

During the smoking period, the participant exhibited elevated cardiovascular metrics. The average resting heart rate was 

recorded at 78 bpm, while the average activity heart rate reached 115 bpm. Blood pressure readings were also elevated, with 

an average systolic blood pressure of 130 mmHg and an average diastolic blood pressure of 85 mmHg. These values are 

indicative of the acute physiological stress imposed by nicotine consumption. 

Upon transitioning to the cessation period, a notable improvement in all measured cardiovascular parameters was observed. 

The average resting heart rate decreased to 70 bpm, representing a reduction of 8 bpm. Similarly, the average activity heart 

rate declined to 105 bpm, a decrease of 10 bpm. Blood pressure also showed substantial improvements; the average systolic 

blood pressure dropped to 120 mmHg, a reduction of 10 mmHg, and the average diastolic blood pressure decreased to 78 

mmHg, a reduction of 7 mmHg. 

 

These results clearly demonstrate a rapid and positive physiological response to smoking cessation, even within a short 

timeframe of one week. The observed reductions in heart rate and blood pressure underscore the immediate benefits of 

abstaining from tobacco. 

Category Average during Smoking Period Average during Cessation Period Change 

Resting Heart Rate 78 bpm 70 bpm -8 bpm 

Activity Heart Rate 115 bpm 105 bpm -10 bpm 

Systolic Blood Pressure 130 mmHg 120 mmHg -10 mmHg 

Diastolic Blood Pressure 85 mmHg 78 mmHg -7 mmHg 
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4. DISCUSSION 

The findings of this study provide compelling evidence for the immediate and profound impact of smoking on cardiovascular 

function and the remarkable rapidity of physiological recovery upon cessation [12]. The observed increases in heart rate and 

blood pressure during the smoking phase are consistent with the well-established sympathomimetic effects of nicotine [1, 

13]. Nicotine acts as a potent stimulant of the sympathetic nervous system, leading to the release of catecholamines such as 

norepinephrine and epinephrine [13, 14]. These neurotransmitters induce a cascade of physiological responses, including an 

acute elevation in heart rate and a transient increase in cardiac output. This heightened cardiac activity, while temporary, 

concurrently increases myocardial oxygen consumption, thereby imposing an additional burden on the heart. Chronic 

exposure, even over a short period, can predispose individuals to sustained elevations in resting heart rate and impair the 

heart's ability to recover efficiently during and after physical exertion, thereby augmenting the long-term risk of 

cardiovascular pathologies [4]. 

Furthermore, nicotine's detrimental effects extend to vascular endothelial function [3]. It compromises the integrity and 

functionality of endothelial cells, promoting vasoconstriction [3]. This leads to an increase in peripheral vascular resistance, 

which directly contributes to the observed elevation in systolic blood pressure [6]. Persistent vasoconstriction and elevated 

blood pressure amplify cardiac afterload, further straining the myocardium. Over time, such sustained hemodynamic stress 

significantly increases the propensity for developing chronic hypertension and other severe cardiovascular diseases [6, 11]. 

Conversely, the cessation period demonstrated a swift and beneficial reversal of these adverse physiological trends [8]. The 

observed reduction in resting heart rate by 8 bpm within just one week of abstinence is a testament to the rapid amelioration 

of sympathetic overstimulation [5]. This decline in heart rate is often associated with an enhanced vagal tone and an 

improvement in heart rate variability (HRV), signifying a shift towards parasympathetic dominance [7]. Such a shift indicates 

a reduction in cardiac workload and an overall improvement in cardiac efficiency and function. 

Similarly, the significant decrease in blood pressure (10 mmHg in systolic and 7 mmHg in diastolic) post-cessation reflects 

a rapid restoration of vascular endothelial function and a promotion of vasodilation [3]. This immediate reduction in blood 

pressure is indicative of improved vascular elasticity and decreased peripheral vascular resistance, both of which are critical 

for mitigating the risk of cardiovascular events [6]. These acute improvements highlight the dynamic adaptability of the 

cardiovascular system and underscore the immediate health dividends reaped from tobacco cessation. 

The intricate regulation of heart rate and blood pressure is primarily orchestrated by the delicate balance between the 

sympathetic and parasympathetic branches of the autonomic nervous system [2]. In a smoking state, the persistent 

overactivation of the sympathetic nervous system leads to a reduction in the standard deviation of HRV and an increase in 

the low-frequency to high-frequency ratio, unequivocally indicating sympathetic dominance [7]. In stark contrast, the 

cessation state is characterized by an increase in HRV standard deviation and a decrease in the low-frequency to high-

frequency ratio, signifying a restoration of autonomic nervous system balance. This re-equilibration is a crucial physiological 

adaptation that contributes to improved cardiovascular resilience and overall health. 

5. CONCLUSION 

This two-week observational study unequivocally demonstrates the immediate and substantial adverse effects of smoking on 

heart rate and blood pressure, driven primarily by nicotine-induced sympathetic activation and endothelial dysfunction [1, 

12]. Crucially, the study also highlights the rapid and significant physiological improvements observed within just one week 

of smoking cessation, including reductions in resting and activity heart rates, and both systolic and diastolic blood pressure 

[8, 9]. These findings underscore the remarkable capacity of the human body to initiate recovery processes swiftly upon the 

removal of tobacco exposure. The results provide compelling evidence for the immediate health benefits of quitting smoking, 

reinforcing the critical importance of tobacco cessation as a primary public health objective. Further research with larger 

cohorts and longer follow-up periods is warranted to generalize these findings and explore additional physiological markers 

of recovery. 
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