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Background: Cardiovascular diseases, significant health burdens 

globally, and conditions, including prevalent heart failure and 

hypertension, lead to increased hospitalizations, especially in the 

elderly, and account for substantial medical expenditures in developed 

nations. The emergence of hypertension as major global health 

challenges has intensified the focus on understanding and managing 

these conditions. Central to this endeavour is the exploration of the 

autonomic nervous system's role, particularly sympathetic nerve 

activity (SNA), in the pathophysiology of these diseases.Exercise 

training, a key non-pharmacological approach, has shown promise in 

mitigating these effects and reducing CVD risks, though the exact 

mechanisms remain under investigation. 

Objectives: To evaluate the effects of exercise training on sympathetic 

nervous activity on hypertensive individuals 

Method:A comprehensive review of observational, experimental, 

randomized control trial, cross-sectional studies were performed. 

SCOPUS, Google scholar, EBSCO and PubMed were searched using 

the terms exercise training, autonomic nervous activity, hypertension. 

Result: A total of 426 studies were identified of which 13 studies were 

published between 2010-2023 and were included in the study. Out of 

426 studies, 12 studies which were included in our study showed 

positive effects of exercise training on the autonomic nervous system 

on hypertensive individuals 

Conclusion:  This study concluded that there is significant relation 

between the exercise training and autonomic nervous system in 

hypertension. 

 
Copyright, IJAR, 2024,. All rights reserved. 

…………………………………………………………………………………………………….... 

Introduction:- 
Cardiovascular diseases, significant health burdens globally, and conditions, including prevalent heart failure and 

hypertension, lead to increased hospitalizations, especially in the elderly, and account for substantial medical 

expenditures in developed nations 
(1)

. Depending on whether one adopts a pathophysiological or clinical approach, 

there are various definitions for hypertension. Pathophysiological hypertension is characterised by persistently 

elevated blood pressure. In the context of medicine, hypertension is defined as a systolic pressure that is sustained 

above 150 mm Hg and a diastolic pressure that is sustained above 90 mm Hg. 
(2) 
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The emergence of hypertension as a major global health challenge has intensified the focus on understanding and 

managing these conditions. Central to this endeavour is the exploration of the autonomic nervous system's role, 

particularly sympathetic nerve activity (SNA), in the pathophysiology of these diseases. 
(3)

 

The idea of "autonomic balance" originates from the well-known fact that both the sympathetic and parasympathetic 

nerve systems regulate the heart. While the parasympathetic nervous system is stimulated to lower heart rate, blood 

pressure, and contractility, the sympathetic nervous system is stimulated to raise heart rate, blood pressure, and 

myocardial inotropism. Heart rate, blood pressure, cardiac shape and function, and myocardium electrical stability 

are all regulated by these two systems. Reduced vagal (parasympathetic) activity and increased sympathetic activity 

are the hallmarks of autonomic imbalance, which is linked to cardiovascular disorders such hypertension, 

arrhythmias, ischemia/reperfusion damage, and heart failure. 

Exercise training, a key non-pharmacological approach, has shown promise in mitigating these effects and reducing 

CVD risks, though the exact mechanisms remain under investigation 
(4)

. This review aims to systematically examine 

how exercise training influences sympathetic nerve activity in heart failure patients. 

This review delves into a series of pivotal studies conducted between 2014 and 2018, each investigating the impact 

of various interventions, notably exercise, on SNA and overall cardiovascular health. These studies not only 

highlight the potential therapeutic benefits of exercise but also pave the way for a more nuanced understanding of 

the complex interplay between lifestyle interventions and autonomic function in cardiovascular diseases. 

The review encapsulates a range of studies conducted between 2023 and 2010, focusing on the impact of various 

exercise modalities and interventions on sympathetic nerve activity (SNA) in different contexts, predominantly 

hypertension. This collection of studies aims to explore the effectiveness of exercise and other interventions in 

modulating the autonomic nervous system, offering insights into potential therapeutic approaches. 

REVIEW 

This review has been done by collecting articles from various search engines such as Pub Med, Google Scholar, and 

Ebsco using the words “exercise training, sympathetic nerve activity, hypertension”. There was a collection of 426 

articles. By separation of inclusion criteria and exclusion criteria, 10 articles were reviewed. 

List of articles reviewed 

Sr. No Year Author Intervention Result Analysis 
1 2023 Karhaman et al  

(5)
 Inspiratory muscle training Improvement in 

respiratory strength, 

BP,  

It is found that 

the result and 

analysis is 

significant  . 

2 2021 Waclawovsky et al  
(6)

 Aerobic training (Cycle 

ergometer) or Resistance Exercise 

e 

Regular aerobic 

exercise has been 

shown to improve BP  

and endothelial 

function in 

hypertensive pa- tients 

 

It is found that 

the result and 

analysis is 

significant 

3 2020 Martinez Aguirre-
Betolaza(7) 

High-Volume Moderate- Intensity 

Continuous Training group  

High-Volume High- Intensity 

It was found that no 

significant 

improvement shown in 

BPV. 

It is found that 

the result and 

analysis are 

significant 
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Interval Training group  

Low-Volume High- Intensity 

Interval Training group  

 

 

 

4 2018 Sidra Masroor et al 
(8)

 Aerobic and Resistance training at 

moderate intensity 

Exercise training 

effective in reducing 

sympathetic nerve 

activity 

It is found that 

the result and 

analysis is 

significant 

5 2018 Leandro R. et al 
(9) 

Aerobic training Improvement and 

decreases in systolic 

BP 

It is found that 

result and 

analysis are 

significant, 

6 2018 Katrina A. Taylor  
(10)

 Isometric exercise training Cardiac autonomic and 

baroreflex 

improvement shown 

It is shown 

significance 

7 2013 DagmaraHering et al  
(11)

 

Acute and long term slow 

breathing exercise 

Acute Slow breathing 

showed changes in BP 

and MSNA while long 

term slow breathing 

exercise showed 

changes in BP, HR, 

MSNA 

It has 

significant 

difference 

between groups 

8 2012 Priscila R. Mello et al  
(5)

 

Respiratory exercises Showed decreased 

muscle sympathetic 

nerve activity 

No significant 

changes in 

control group 

9 2010 Emmanuel G Ciolac et 
al  (12) 

Moderate intensity continuous 

exercise training 

Improvement in cardio 

respiratory fitness, BP, 

norepinephrine 

Showed 

signigcance 

10 1984 Kevin Welsh et al  
(12)

 Isometric handgrip 

Supine rest 

Orthostatic stress Treadmill 

training 

Improvement in blood 

pressure and heart rate 

No sigificance 

 

DISCUSSION 

The studies that have been evaluated provide a thorough summary of the many types of exercise interventions and 

how they affect markers of cardiovascular health such as blood pressure (BP), sympathetic nerve activity, and 

cardiorespiratory fitness 
(13)

 . These studies have provided important new information about the effectiveness of 

various exercise methods in treating cardiovascular diseases and enhancing general health  

Systolic and diastolic blood pressure levels have been shown to significantly improve with both routine aerobic 

exercise and targeted aerobic therapies. This emphasises how vital aerobic exercises like swimming, cycling, and 

running are for maintaining cardiovascular health and lowering the risk of hypertension 
(14)

. 

Resistance training has also become recognised as a possible strategy for cardiovascular health, in addition to 

aerobic exercise. Research has indicated that resistance training, when done at a moderate level of intensity, can 
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successfully lower sympathetic nervous activity, which is linked to better heart health 
(15)

. This demonstrates how 

strength training may be used in conjunction with aerobic exercise to create comprehensive cardiovascular fitness 

programmes. 

 

In addition, certain training techniques including isometric exercise training and inspiratory muscle training have 

demonstrated significant impacts on baroreflex sensitivity and cardiac autonomic function 
(16)

 . These results imply 

that, in addition to conventional exercise modalities, focused therapies that concentrate on particular muscle groups 

or physiological systems can have noteworthy advantages for cardiovascular health. 

Not every intervention, nevertheless, has had noteworthy outcomes. For instance, some research on high-intensity 

interval training (HIIT) failed to find any appreciable increases in blood pressure variability, suggesting that the 

volume and intensity of exercise may be crucial factors in attaining the intended results 
(17

) . In a similar vein, 

therapies like slow breathing exercises did not consistently show statistically significant increases in all parameters 

examined, highlighting the need for additional study to clarify their efficacy and best practices. 

Although many interventions, such as inspiratory muscle training and aerobic activities, are generally appropriate to 

a range of age groups, from younger adults to the elderly, the precise effects on various age groups are frequently 

not well-described. Our comprehension of how treatments may change in efficacy based on age-related 

physiological differences is hampered by the absence of age-specific analysis in few studies. For example, while 

aerobic training at a moderate intensity appears to be beneficial in lowering systolic blood pressure, it is not yet 

apparent how much younger persons gain from this effect in comparison to older adults. Analogously, research on 

slow breathing exercises and isometric exercises points to possible advantages for sympathetic nerve activity and 

cardiac autonomic function, although the subtleties of these effects with ageing are not well investigated. 

The majority of the evaluated research demonstrate how exercise interventions have a variety of effects on 

cardiovascular health outcomes  . While resistance and aerobic exercise continue to be the mainstays for promoting 

sympathetic nervous system activity and blood pressure management, novel tactics focusing on certain physiological 

systems have the potential to improve cardiovascular function as a whole 
(18)

 . In order to optimise the therapeutic 

advantages of exercise in the prevention and management of cardiovascular disease, future research should continue 

to investigate a variety of exercise modalities, ideal training regimes, and customised approaches 
(4)

 . The recurring 

theme across these studies is the potential of personalized therapeutic strategies targeting the autonomic nervous 

system. However, the moderate quality of evidence in many studies indicates a need for further research to solidify 

these findings and explore new therapeutic avenues. 

CONCLUSION 

This study emphasises how exercise training can significantly improve cardiovascular health and modulate 

sympathetic nerve activity, especially in people with heart failure and hypertension. A summary of research shows 

that many types of exercise, including resistance, aerobic, and isometric training, can lower blood pressure and 

improve autonomic function. Even though aerobic and weight training have continuously produced favourable 

results, some interventions—such as high-intensity interval training and slow breathing exercises—need more 

research to fully understand their effectiveness. Personal exercise regimens that focus on the autonomic nervous 

system may have significant therapeutic benefits, according to the data, especially when used as a non-

pharmacological approach to the treatment of cardiovascular disorders. 

Nevertheless, differences in study design and participant characteristics underscore the necessity of further 

investigation to improve exercise recommendations andand gain a deeper comprehension of how age and other 

variables affect the effectiveness of exercise. Incorporating these findings into clinical practice can ultimately lead to 

better cardiovascular disease management techniques, which will enhance patient outcomes and quality of life. 



ISSN: 2320-5407                                                                                Int. J. Adv. Res. 12(10), 53-58 

57 

 

References 

1. Gaziano T, Reddy KS, Paccaud F, Horton S, Chaturvedi V. Cardiovascular Disease. In: Disease Control 

Priorities in Developing Countries 2nd edition [Internet]. The International Bank for Reconstruction and 

Development / The World Bank; 2006 [cited 2024 Jun 14]. Available from: 

https://www.ncbi.nlm.nih.gov/books/NBK11767/ 

2. Assessment of Global Risk: A Foundation for a New, Better Definition of Hypertension - Giles - 2006 - The 

Journal of Clinical Hypertension - Wiley Online Library [Internet]. [cited 2024 Jun 14]. Available from: 

https://onlinelibrary.wiley.com/doi/full/10.1111/j.1524-6175.2006.05835.x 

3. van Weperen VYH, Vos MA, Ajijola OA. Autonomic modulation of ventricular electrical activity: recent 

developments and clinical implications. Clin Auton Res. 2021;31(6):659–76.  

4. Tian D, Meng J. Exercise for Prevention and Relief of Cardiovascular Disease: Prognoses, Mechanisms, and 

Approaches. Oxid Med Cell Longev. 2019 Apr 9;2019:3756750.  

5. Journal of Cardiopulmonary Rehabilitation and Prevention [Internet]. [cited 2024 Jun 14]. Available from: 

https://journals.lww.com/jcrjournal/abstract/2012/09000/inspiratory_muscle_training_reduces_sympathetic.4.as

px 

6. Waclawovsky G, Boll LFC, Neto SG, Irigoyen MCC, Lehnen AM. Effects of autonomic nervous system 

activation on endothelial function in response to acute exercise in hypertensive individuals: study protocol for a 

randomized double-blind study. Trials. 2021 Dec;22(1):548.  

7. Effects of different aerobic exercise programs on cardiac autonomic modulation and hemodynamics in 

hypertension: data from EXERDIET-HTA randomized trial | Journal of Human Hypertension [Internet]. [cited 2024 

Jun 14]. Available from: https://www.nature.com/articles/s41371-020-0298-4 

8. Masroor S, Bhati P, Verma S, Khan M, Hussain ME. Heart Rate Variability following Combined Aerobic and 

Resistance Training in Sedentary Hypertensive Women: A Randomised Control Trial. Indian Heart J. 2018 Dec 

1;70:S28–35.  

9. Brito LC, Peçanha T, Fecchio RY, Rezende RA, Sousa P, Da Silva-Júnior N, et al. Morning versus Evening 

Aerobic Training Effects on Blood Pressure in Treated Hypertension. Med Sci Sports Exerc. 2019 Apr 1;51(4):653–

62.  

10. Journal of Hypertension [Internet]. [cited 2024 Jun 14]. Available from: 

https://journals.lww.com/jhypertension/abstract/2019/04000/neurohumoral_and_ambulatory_haemodynamic.2

3.aspx 

11. Journal of Hypertension [Internet]. [cited 2024 Jun 14]. Available from: 

https://journals.lww.com/jhypertension/abstract/2013/04000/effects_of_acute_and_long_term_slow_breathing.

16.aspx 

12. Effects of high-intensity aerobic interval training vs. moderate exercise on hemodynamic, metabolic and 

neuro-humoral abnormalities of young normotensive women at high familial risk for hypertension | Hypertension 

Research [Internet]. [cited 2024 Jun 14]. Available from: https://www.nature.com/articles/hr201072 



ISSN: 2320-5407                                                                                Int. J. Adv. Res. 12(10), 53-58 

58 

 

13. Nystoriak MA, Bhatnagar A. Cardiovascular Effects and Benefits of Exercise. Front Cardiovasc Med. 2018 

Sep 28;5:135.  

14. Kelley GA, Kelley KA, Tran ZV. Aerobic Exercise and Resting Blood Pressure: A Meta-Analytic Review of 

Randomized, Controlled Trials. PrevCardiol. 2001;4(2):73–80.  

15. Su X, He J, Cui J, Li H, Men J. The effects of aerobic exercise combined with resistance training on 

inflammatory factors and heart rate variability in middle‐aged and elderly women with type 2 diabetes mellitus. 

Ann Noninvasive Electrocardiol. 2022 Jul 27;27(6):e12996.  

16. Grässler B, Thielmann B, Böckelmann I, Hökelmann A. Effects of Different Exercise Interventions on 

Cardiac Autonomic Control and Secondary Health Factors in Middle-Aged Adults: A Systematic Review. J 

Cardiovasc Dev Dis. 2021 Aug 5;8(8):94.  

17. Atakan MM, Li Y, Koşar ŞN, Turnagöl HH, Yan X. Evidence-Based Effects of High-Intensity Interval Training 

on Exercise Capacity and Health: A Review with Historical Perspective. Int J Environ Res Public Health. 2021 Jul 

5;18(13):7201.  

18. Effects of Exercise to Improve Cardiovascular Health - PMC [Internet]. [cited 2024 Jun 14]. Available from: 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6557987/ 

 


