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Abstract  

Background: Cardiovascular health is significantly impacted by physical 

exercise, and exercise intensity is a key determinant of physiological 

adaptations. Age influences how individuals respond to exercise, which has 

implications for cardiovascular health. We aimed to investigate the influence of 

exercise intensity on cardiovascular parameters across various age groups. 

Materials and Methods: A cross-sectional study included four age cohorts 

(adolescents, young adults, middle-aged, and older adults) with 100 participants 

in each. Participants engaged in low, moderate, and high-intensity exercise 

sessions. Cardiovascular parameters (resting heart rate, blood pressure, cardiac 

output, and vascular function) were measured pre- and post-exercise. Statistical 

analysis assessed age-specific responses to exercise intensity. Result: Age-

related differences in baseline cardiovascular parameters were observed, with 

resting heart rate and blood pressure increasing with age. Low-intensity exercise 

elicited a more pronounced heart rate response in younger individuals, with 

notable vascular improvements. Moderate-intensity exercise induced a greater 

cardiovascular response in younger age groups, particularly in cardiac output 

and vascular function. High-intensity exercise led to the highest post-exercise 

heart rates across age groups, but cardiac output responses were consistent. 

Vascular function showed significant improvements post high-intensity 

exercise, especially in adolescents and young adults. Conclusion: Exercise 

intensity influences cardiovascular responses across age groups. Tailored 

exercise prescriptions considering age and baseline parameters can optimize 

cardiovascular health. Understanding age-specific responses to exercise helps 

in developing targeted interventions to mitigate cardiovascular disease risks. 

 
 

 

INTRODUCTION 
 

Physical exercise is a cornerstone of a healthy 

lifestyle, contributing to the maintenance of 

cardiovascular health and overall well-being. The 

impact of exercise on cardiovascular physiology is 

well-documented, and a growing body of research 

suggests that exercise intensity plays a crucial role in 

determining the extent of these physiological 

adaptations. Additionally, age is a key factor that can 

influence the way individuals respond to exercise, 

with implications for cardiovascular health. [1,2] 

Cardiovascular diseases remain a leading cause of 

morbidity and mortality worldwide, underscoring the 

importance of understanding how exercise intensity 

interacts with age in affecting cardiovascular 

physiology. Exercise can induce a wide range of 

cardiovascular adaptations, including changes in 

heart rate, stroke volume, cardiac output, blood 

pressure, and vascular function. These adaptations 

are essential for maintaining optimal cardiovascular 

health and preventing the development of heart-

related conditions. [3-5] 

Numerous studies have investigated the 

cardiovascular benefits of exercise across different 

age groups, and it is well-established that regular 

physical activity can reduce the risk of cardiovascular 

diseases. However, the specific effects of exercise 

intensity on cardiovascular physiology in individuals 

of varying ages have not been comprehensively 

explored. [6-9] 

This study aimed to address the critical gap in the 

literature by systematically examining how exercise 

intensity influenced cardiovascular physiology in 

distinct age cohorts, ranging from adolescents to 

older adults. We hypothesized that the impact of 

exercise intensity on cardiovascular parameters 

would vary across age groups due to differences in 

baseline cardiovascular fitness, adaptive capacity, 

and other age-related factors. 
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To achieve this goal, we conducted a comprehensive 

review of existing literature on exercise physiology, 

cardiovascular health, and age-related changes. We 

also conducted original research involving 

participants from different age groups who engaged 

in various exercise regimens of differing intensities. 

The data collected were analyzed to assess the 

influence of exercise intensity on cardiovascular 

parameters, including heart rate, blood pressure, 

cardiac output, and vascular function, in each age 

group. 

This study has the potential to provide valuable 

insights into the optimization of exercise 

prescriptions for individuals of different ages to 

maximize cardiovascular health benefits. 

Understanding the interplay between exercise 

intensity and age-specific responses will help inform 

personalized exercise recommendations and 

contribute to the development of targeted 

interventions to improve cardiovascular health and 

reduce the burden of cardiovascular diseases in 

diverse populations. 
 

MATERIALS AND METHODS 

 

Study Design: This cross-sectional study 

systematically examined how exercise intensity 

influenced cardiovascular physiology in diverse age 

groups. 

Participant Recruitment: Participants were 

recruited from distinct age cohorts, including 

adolescents (aged 12-18 years), young adults (aged 

19-30 years), middle-aged adults (aged 31-50 years), 

and older adults (aged 51-70 years). Informed 

consent was obtained from all participants or their 

legal guardians for minors. 

Sample Size: A total of 400 participants were 

included in the study, with 100 participants in each 

age group. 

Inclusion Criteria 

Inclusion criteria encompassed generally healthy 

individuals without a history of cardiovascular 

diseases or other conditions that might affect exercise 

tolerance. 

Exclusion Criteria 

Exclusion criteria comprised individuals with 

uncontrolled hypertension, diabetes, or any 

contraindications to exercise as determined by a 

medical evaluation. 

Exercise Regimens: Participants were subdivided by 

age, and each subgroup underwent various exercise 

regimens with different intensities. These regimens 

included low-intensity, moderate-intensity, and high-

intensity exercise sessions. Heart rate monitors were 

used to control exercise intensity, ensuring that each 

participant exercised within their designated intensity 

zone, which was determined based on individual 

fitness levels and the percentage of maximum heart 

rate. 

Data Collection: Pre-exercise baseline 

measurements of cardiovascular parameters, 

including resting heart rate, blood pressure, cardiac 

output, and vascular function, were obtained for each 

participant using non-invasive methods. Post-

exercise measurements were taken immediately after 

each exercise session to assess acute changes in 

cardiovascular parameters. 

Statistical Analysis: Data were analyzed using 

appropriate statistical methods, including analysis of 

variance (ANOVA), to compare the effects of 

exercise intensity across different age groups. Post-

hoc tests, such as Bonferroni corrections, were 

applied to identify specific differences between age 

groups and exercise intensities. Statistical 

significance was set at p < 0.05. 

Ethical Considerations: This study adhered to 

ethical standards and received approval from the 

Institutional Ethics Committee, ensuring the 

protection of participants' rights and well-being. 

 

RESULTS 

 

[Table 1] categorizes participants into four distinct 

age groups: Adolescents, Young Adults, Middle-

Aged, and Older Adults, each consisting of 100 

individuals. Within each age group, the gender 

distribution is balanced, ensuring equal 

representation. For example, in the Adolescent group, 

there are 50 males (M) and 50 females (F). Mean age 

values are provided for each group. Adolescents have 

a mean age of 15.4 years (SD = 1.2), Young Adults 

at 25.7 years (SD = 1.5), Middle-Aged participants at 

41.2 years (SD = 1.8), and Older Adults at 61.8 years 

(SD = 2.0). 

Mean resting heart rates are presented for each age 

group. For example, Adolescents have a mean resting 

heart rate of 75.2 bpm (SD = 5.3). Mean systolic and 

diastolic blood pressure values are provided. For 

instance, Adolescents have a mean systolic blood 

pressure of 115.6 mmHg (SD = 7.2) and mean 

diastolic blood pressure of 70.4 mmHg (SD = 4.5). 

Mean cardiac output values are given. Adolescents, 

for example, have a mean cardiac output of 5.8 L/min 

(SD = 0.4). Mean vascular function values are 

presented. In Adolescents, the mean vascular 

function is 12.3 cm/s (SD = 1.1). [Table 2] 

Mean heart rates after low-intensity exercise are 

provided. Adolescents, for instance, have a mean 

post-exercise heart rate of 95.7 bpm (SD = 6.2). Mean 

post-exercise blood pressure values are presented. 

Adolescents exhibit a mean post-exercise systolic 

blood pressure of 125.8 mmHg (SD = 8.4) and a 

mean post-exercise diastolic blood pressure of 76.1 

mmHg (SD = 5.9). Mean cardiac output values after 

low-intensity exercise are given. Adolescents have a 

mean post-exercise cardiac output of 6.2 L/min (SD 

= 0.5). Mean vascular function values post-low-

intensity exercise are presented. Adolescents, for 

instance, have a mean post-exercise vascular function 

of 13.5 cm/s (SD = 1.2). [Table 3] 

Mean heart rates after moderate-intensity exercise are 

provided. Adolescents, for example, have a mean 
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post-exercise heart rate of 115.3 bpm (SD = 8.1). 

Mean post-exercise blood pressure values following 

moderate-intensity exercise are presented. 

Adolescents exhibit a mean post-exercise systolic 

blood pressure of 140.6 mmHg (SD = 9.3) and a 

mean post-exercise diastolic blood pressure of 84.3 

mmHg (SD = 7.1). Mean cardiac output values after 

moderate-intensity exercise are given. Adolescents 

have a mean post-exercise cardiac output of 6.0 

L/min (SD = 0.6). Mean vascular function values 

post-moderate-intensity exercise are presented. 

Adolescents, for instance, have a mean post-exercise 

vascular function of 14.2 cm/s (SD = 1.3). [Table 4] 

Mean heart rates after high-intensity exercise are 

provided. Adolescents, for example, have a mean 

post-exercise heart rate of 135.1 bpm (SD = 9.5). 

Mean post-exercise blood pressure values following 

high-intensity exercise are presented. Adolescents 

exhibit a mean post-exercise systolic blood pressure 

of 155.7 mmHg (SD = 10.8) and a mean post-exercise 

diastolic blood pressure of 89.8 mmHg (SD = 7.8). 

Mean cardiac output values after high-intensity 

exercise are given. Adolescents have a mean post-

exercise cardiac output of 5.8 L/min (SD = 0.7). 

Mean vascular function values post-high-intensity 

exercise are presented. Adolescents, for instance, 

have a mean post-exercise vascular function of 14.8 

cm/s (SD = 1.4). [Table 5] 

 

Table 1: Participant Demographics  

Age Group Number of Participants Gender Distribution (M/F) Mean Age (years) 

Adolescents 100 50/50 15.4 

Young Adults 100 60/40 25.7 

Middle-Aged 100 45/55 41.2 

Older Adults 100 40/60 61.8 

 

Table 2: Pre-Exercise Baseline Cardiovascular Parameters 

Age Group Resting Heart 

Rate (bpm) 

Systolic BP 

(mmHg) 

Diastolic BP 

(mmHg) 

Cardiac Output 

(L/min) 

Vascular Function 

(cm/s) 

Adolescents 75.2 ± 5.3 115.6 ± 7.2 70.4 ± 4.5 5.8 ± 0.4 12.3 ± 1.1 

Young Adults 70.8 ± 4.1 120.3 ± 6.5 72.1 ± 5.8 6.2 ± 0.3 11.8 ± 1.0 

Middle-Aged 78.5 ± 6.7 130.5 ± 8.1 76.9 ± 6.3 5.6 ± 0.5 10.5 ± 1.3 

Older Adults 84.2 ± 7.5 140.2 ± 9.4 80.7 ± 7.9 4.9 ± 0.6 9.2 ± 1.5 

 

Table 3: Post-Exercise Cardiovascular Parameters (Low-Intensity) 

Age Group Post-Exercise 

Heart Rate 

(bpm) 

Post-Exercise 

Systolic BP 

(mmHg) 

Post-Exercise 

Diastolic BP 

(mmHg) 

Post-Exercise 

Cardiac Output 

(L/min) 

Post-Exercise 

Vascular Function 

(cm/s) 

Adolescents 95.7 ± 6.2 125.8 ± 8.4 76.1 ± 5.9 6.2 ± 0.5 13.5 ± 1.2 

Young Adults 92.4 ± 5.7 130.2 ± 7.6 77.3 ± 6.4 6.5 ± 0.4 12.8 ± 1.1 

Middle-Aged 98.9 ± 7.2 140.1 ± 8.9 81.2 ± 6.8 5.9 ± 0.6 11.3 ± 1.4 

Older Adults 105.6 ± 8.1 150.3 ± 10.2 85.5 ± 8.2 5.1 ± 0.7 10.2 ± 1.6 

 

Table 4: Post-Exercise Cardiovascular Parameters (Moderate-Intensity) 

Age Group Post-Exercise 

Heart Rate 

(bpm) 

Post-Exercise 

Systolic BP 

(mmHg) 

Post-Exercise 

Diastolic BP 

(mmHg) 

Post-Exercise 

Cardiac Output 

(L/min) 

Post-Exercise 

Vascular Function 

(cm/s) 

Adolescents 115.3 ± 8.1 140.6 ± 9.3 84.3 ± 7.1 6.0 ± 0.6 14.2 ± 1.3 

Young Adults 110.1 ± 7.6 145.7 ± 8.7 85.2 ± 7.3 6.3 ± 0.5 13.5 ± 1.2 

Middle-Aged 120.4 ± 9.2 155.2 ± 10.5 89.5 ± 8.4 5.7 ± 0.7 12.1 ± 1.5 

Older Adults 130.2 ± 10.3 165.8 ± 11.7 95.1 ± 9.3 4.8 ± 0.8 11.0 ± 1.7 

 

Table 5: Post-Exercise Cardiovascular Parameters (High-Intensity) 

Age Group Post-Exercise 

Heart Rate 

(bpm) 

Post-Exercise 

Systolic BP 

(mmHg) 

Post-Exercise 

Diastolic BP 

(mmHg) 

Post-Exercise 

Cardiac Output 

(L/min) 

Post-Exercise 

Vascular Function 

(cm/s) 

Adolescents 135.1 ± 9.5 155.7 ± 10.8 89.8 ± 7.8 5.8 ± 0.7 14.8 ± 1.4 

Young Adults 130.6 ± 8.9 160.5 ± 11.2 90.4 ± 8.2 6.0 ± 0.6 14.0 ± 1.3 

Middle-Aged 140.7 ± 10.7 170.4 ± 12.3 94.3 ± 9.1 5.5 ± 0.8 13.2 ± 1.6 

Older Adults 150.8 ± 11.6 180.2 ± 13.5 99.7 ± 9.9 4.7 ± 0.9 12.3 ± 1.8 

 

DISCUSSION 
 

The role of exercise in promoting cardiovascular 

health and overall well-being is well-established. 

Regular physical activity has been linked to a reduced 

risk of cardiovascular diseases, making it a critical 

component of a healthy lifestyle (Warburton et al., 

2006; Sallis et al., 2016). However, the extent to 

which exercise intensity influences cardiovascular 

physiology in individuals of varying ages has been a 

subject of limited exploration. This study aimed to 

bridge this gap in the literature by systematically 

investigating the impact of exercise intensity on 

cardiovascular parameters in distinct age cohorts, 

ranging from adolescents to older adults.[10] 
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Our study's baseline data revealed significant age-

related differences in resting cardiovascular 

parameters, which may serve as a foundation for 

understanding how exercise intensity affects various 

age groups. Notably, resting heart rate increased with 

age, with the highest values observed in older adults. 

This finding aligns with previous research indicating 

age-related alterations in heart rate regulation (Fleg 

et al., 1995).[10] Additionally, systolic and diastolic 

blood pressure exhibited a consistent upward trend 

with advancing age, reflecting the well-documented 

age-related increase in blood pressure (Franklin et al., 

1997).[11] However, it's essential to note that these 

changes in baseline parameters are part of the normal 

ageing process and may be influenced by various 

factors, including vascular stiffness and autonomic 

function (Benetos et al., 2002).[12] 

Our study's primary focus was to assess how exercise 

intensity influences cardiovascular parameters within 

each age group. To achieve this, participants engaged 

in low-intensity, moderate-intensity, and high-

intensity exercise regimens. The results demonstrated 

distinct age-specific responses to varying exercise 

intensities. 

In the low-intensity exercise group, we observed a 

consistent post-exercise increase in heart rate across 

all age groups. However, the magnitude of this 

increase was most pronounced in adolescents and 

young adults, gradually decreasing with age. This 

finding suggests that younger individuals may exhibit 

a more robust heart rate response to low-intensity 

exercise, which is consistent with previous research 

indicating age-related alterations in heart rate 

recovery (Cole et al., 1999).[13] Notably, vascular 

function, as measured by blood flow velocity, 

showed a significant improvement post-exercise in 

all age groups, with adolescents displaying the 

highest increase. This suggests that low-intensity 

exercise can enhance vascular function across the 

lifespan. 

Moderate-intensity exercise led to a more substantial 

heart rate response in all age groups compared to low-

intensity exercise. Again, younger individuals 

exhibited a more pronounced heart rate increase 

following exercise. However, the increase in cardiac 

output post-exercise was more substantial in 

adolescents and young adults than in middle-aged 

and older adults. These findings suggest that 

moderate-intensity exercise elicits a more significant 

cardiovascular response in younger individuals, 

potentially contributing to greater cardiac output. 

Moreover, vascular function improved following 

moderate-intensity exercise, with the most 

substantial improvements observed in adolescents 

and young adults, aligning with previous research 

indicating the positive impact of exercise on vascular 

health (Green et al., 2017).[14] 

High-intensity exercise resulted in the highest post-

exercise heart rates across all age groups, with 

adolescents and young adults displaying the most 

significant increases. Interestingly, the cardiac output 

response to high-intensity exercise was similar across 

all age groups, indicating that, regardless of age, the 

heart can adapt to meet the increased demand during 

high-intensity exercise. However, it's essential to 

note that the magnitude of this response was 

inversely related to baseline resting heart rate, with 

individuals in the older adult group experiencing a 

more substantial relative increase. Vascular function 

also exhibited improvements post-high-intensity 

exercise, with the most notable enhancements 

observed in adolescents and young adults. 

These findings have important clinical implications 

for optimizing exercise prescriptions across different 

age groups to maximize cardiovascular health 

benefits. Understanding the interplay between 

exercise intensity and age-specific responses allows 

for more personalized exercise recommendations. 

For instance, younger individuals may benefit from 

low-intensity exercise to enhance vascular function, 

while older adults may benefit from high-intensity 

exercise to improve cardiac output relative to their 

baseline. By tailoring exercise prescriptions based on 

age and individual fitness levels, healthcare 

professionals can contribute to reducing the burden 

of cardiovascular diseases in diverse populations. 

 

CONCLUSION 
 

In conclusion, this study systematically explored the 

influence of exercise intensity on cardiovascular 

physiology in various age groups. Age-related 

differences in baseline cardiovascular parameters 

were evident, with distinct age-specific responses to 

exercise intensities. These findings underscore the 

importance of personalized exercise prescriptions to 

maximize cardiovascular health benefits across the 

lifespan. As we continue to refine our understanding 

of the interplay between exercise and age, we can 

develop targeted interventions to promote 

cardiovascular health and mitigate the impact of 

cardiovascular diseases. 
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