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ABSTRACT 

Hypertension is a chronic condition marked by consistently elevated blood pressure, defined as ≥130/80 mmHg by 

the ACC/AHA. It is a major global health issue contributing to cardiovascular disease and mortality. As of 2021, the 

WHO reported 1.28 billion cases worldwide. Current strategies for managing hypertension emphasize lifestyle 

interventions alongside pharmacological treatments. Isometric exercise training has gained attention due to its 

potential in reducing blood pressure and improving vascular health. This study aims to evaluate the physiological 

mechanisms underlying isometric exercise training’s impact on cardiovascular health indicators, focusing on NO 

production, BP, and RPP. This article was constructed using a literature review methodology. Scientific articles were 

sourced from PLoS ONE, Science Direct, PubMed, and Google Scholar. Articles published within the last 5 years 

were included to ensure the review's relevance and accuracy, resulting in 53 included studies. Isometric exercise 

training involves muscle contractions without changing muscle length or joint movement. It strengthens muscles, 

improves endurance and joint stability by activating type I and II fibers, enhancing neuromuscular coordination. This 

training triggers cardiovascular and musculoskeletal adaptations, such as nitric oxide release from hypoxia and shear 

stress, and activates the parasympathetic system to lower blood pressure. It reduces resting blood pressure, afterload, 

and rate pressure product, improving cardiac efficiency. Movements like wallsquats engage major lower limb 

muscles, with deeper knee flexion increasing force and stimulating endothelial NO production. Isometric exercise 

training is a low-risk, effective intervention that improves cardiovascular health and reduces blood pressure, 

highlighting its potential as a non-pharmacological approach for hypertension management. 

 

Keywords: cardiovascular health indicators; isometric exercise training; nitric oxide; rate pressure product; resting 

blood pressure 

 

How to cite (in APA style) 

Wibawa, A., Satriyasa, B. K., Aryana, I. G. P. S., & Sundari, L. P. R. (2026). Isometric Exercise Training and Its 

Effects on Cardiovascular Health Indicators in Prehypertensive Individuals. Indonesian Journal of Global Health 

Research, 8(4), 1079–1090. https://doi.org/10.37287/ijghr.v8i4.1810.  

 

 

INTRODUCTION 

Hypertension, a chronic condition marked by persistently elevated blood pressure. The ACC/AHA 

define it as SBP ≥130 mmHg and/or DBP ≥80 mmHg (Kabootari, 2023). In 2021, the WHO 

reported 1.28 billion global cases, with Southeast Asia ranking third highest at 25% of its 

population (WHO, 2021). Prevalence is 31.6% at ages 31–44, 45.3% at 45–54, and 55.2% at 55–64, 

showing it affects not only older adults but also people in their productive years (Kemkes, 2019). 

Hypertension is a major modifiable risk factor for cardiovascular diseases such as coronary artery 

disease, stroke, and heart failure, which are leading causes of death and disability (Tackling, 2025). 

Prehypertension is defined as blood pressure above normal (SBP 120–139 mmHg or DBP 80–89 

mmHg) but not yet meeting hypertension criteria. Individuals with prehypertension have a 2–3× 

higher risk of developing hypertension and greater risk of cardiovascular disease and target organ 
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damage, including atherosclerosis, microvascular injury, coronary artery calcification, vascular 

remodeling, and left ventricular hypertrophy (Rubio, 2013; Zhao, 2025). Progression to 

hypertension usually occurs within 28 months–5 years. Prehypertension affects 25–50% of adults 

worldwide, with annual incidence rates of 8–20% in short-term and 4–9% in long-term studies. 

About 28,5% develop hypertension within two years, – more frequent among men than in women – 

and among every 10 affected adults, intensive lifestyle modification is needed, with 4–6 likely 

requiring antihypertensive therapy to prevent progression (Li, 2023). Progression from 

prehypertension to hypertension is complex and partly driven by oxidative stress. Blood pressure is 

regulated by the central nervous system through sympathetic activity, vascular tone, peripheral 

resistance, and the renin–angiotensin–aldosterone system (RAAS) (Saxena, 2018). Chronic RAAS 

activation and sustained angiotensin II production promote hypertension by causing inflammation, 

fibrosis, and end-organ damage through oxidative stress (Arendshorst, 2024).  

 

Hypertension involves endothelial dysfunction from an imbalance between nitric oxide (NO) and 

reactive oxygen species (ROS), leading to vasoconstriction, inflammation, thrombosis, and vascular 

wall proliferation. Blood flow–induced shear stress regulates endothelial function, NO production, 

and ROS formation (Gallo, 2022). Normally, laminar flow increases eNOS activity and NO, while 

in hypertension, oscillatory flow increases ROS and endothelial damage. Different shear stress 

patterns distinctly affect ROS–NO signaling and vascular remodeling (Amponsah, 2023). NO is 

produced by three nitric oxide synthase (NOS) isoforms: nNOS (brain), iNOS (inflammation), and 

eNOS (cardiovascular vasodilation) (Reis, 2017). Excess interaction between NO and superoxide 

reduces NO availability and increases oxidative stress, causing vascular dysfunction (Shaito, 2022). 

Chronic inflammation further increases ROS and endothelial injury and is linked to hypertension, 

while RAAS activation also promotes oxidative stress–driven vascular inflammation (Wang, 2026).  

 

Angiotensin II, a central RAAS mediator, activates oxidases and proinflammatory pathways that 

damage the endothelium. NOX2 and NOX4 contribute to cardiovascular disease, including 

hypertension, by generating ROS and promoting endothelial dysfunction. Neutrophil activation 

further increases ROS and inflammatory cytokines, amplifying oxidative stress and inflammation—

key drivers of hypertension (Xia, 2025). Because endothelial function, NO bioavailability, oxidative 

stress, and blood pressure are closely linked, interventions that modulate these pathways may offer 

important preventive benefits. Therefore, this study aims to evaluate the physiological mechanisms 

by which isometric exercise training affects cardiovascular health, focusing on nitric oxide (NO) 

production, blood pressure (BP), and rate pressure product (RPP). 

 

METHOD 

This article was developed using a narrative literature review methodology. Relevant scientific 

articles were identified through searches of PLoS ONE, ScienceDirect, PubMed, and Google 

Scholar. The keywords used included “Cardiovascular Health Indicators,” “Isometric Exercise 

Training,” “Nitric Oxide,” “Rate Pressure Product,” and “Resting Blood Pressure,” combined using 

Boolean operators such as AND/OR to refine the search. Articles were restricted to those published 

within the last 5 years to ensure contemporary relevance. Only peer-reviewed publications available 

in full text and written in English were included. Studies were assessed based on relevance, 

methodological clarity, and consistency of findings. This study includes 53 studies, encompassing 

sources from various scientific journals. The selected literature was then synthesized using a 

narrative approach to summarize key mechanisms and outcomes related to isometric exercise, nitric 

oxide regulation, and cardiovascular health indicators. 

 

RESULT 

Prehypertension 

The Seventh Report of the Joint National Committee (JNC 7) introduced the term prehypertension, 

defined as systolic blood pressure (SBP) of 120–139 mmHg and/or diastolic blood pressure (DBP) 
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of 80–89 mmHg. This condition requires lifestyle modification to prevent progression to 

hypertension and reduce associated cardiovascular risks (Lin, 2024). Across the reviewed literature, 

several factors consistently contribute to the development of prehypertension and early-stage 

hypertension. Age is a major non-modifiable determinant, with prevalence rising from 0.3% at age 

25 to 37% at age 65 (Whelton, 2017). Family history also plays a significant role; a 54-year 

longitudinal study demonstrated that having both parents with hypertension is a strong predictor of 

future blood pressure elevation. Lifetime risk estimates from ACC/AHA show the probability of 

developing hypertension by age 85 to be highest among African Americans (93%), followed by 

Hispanics (92%), Caucasians (86%), and Chinese individuals (84%) (Falkner, 2024).   

 

Obesity is repeatedly identified as a central modifiable factor, with both BMI and waist-hip ratio 

positively correlated with blood pressure. Abdominal obesity and early-onset weight gain 

significantly elevate the risk of hypertension (Sun, 2022). Dietary and lifestyle contributors, such as 

high sodium intake, alcohol consumption, and low potassium intake, also increase risk, whereas 

higher levels of physical activity exhibit a protective effect (Whelton, 2017). Secondary 

hypertension may arise from medication use—including oral contraceptives, corticosteroids, 

decongestants, stimulants, atypical antipsychotics, and illicit drugs—or from underlying medical 

conditions such as renal disease, hyperaldosteronism, renovascular disorders, obstructive sleep 

apnea, pheochromocytoma, hyperthyroidism, and Cushing’s syndrome (Hegde, 2023). 

 

Prehypertension Pathophysiology 

Prehypertension arises from a convergence of endothelial dysfunction, oxidative stress, 

inflammation, and autonomic dysregulation. Activation of angiotensin II type 1 receptors (AT1R) 

stimulates NADPH oxidase–driven production of reactive oxygen species (ROS), which impairs 

nitric oxide (NO) bioavailability and disrupts vascular permeability. These oxidative processes 

activate MAPK pathways and transcription factors such as NF-κB and AP-1, promoting 

proinflammatory cytokine release (TNF-α, IL-1β, IL-6) (Alim, 2023). Parallel PLA2–COX-2 

activation increases PGE2 synthesis, further amplifying vascular inflammation (Xiao, 2026). TLR4 

activation reinforces this inflammatory state by upregulating iNOS, COX-2, ICAM-1, and VCAM-1 

(Turpin, 2026).   

 

Peripheral inflammation extends centrally by altering the blood–brain barrier, activating microglia 

and disrupting neurovascular regulation (Li, 2025). The resulting neuroinflammation enhances 

sympathetic output. This, combined with overactive muscle reflexes (mechanoreflex and 

metaboreflex), central command, and impaired baroreflex sensitivity, contributes to sustained 

elevations in vascular tone and blood pressure (Kounoupis, 2020). These molecular and neural 

mechanisms create a self-reinforcing cycle of vascular inflammation, sympathetic overactivity, and 

endothelial dysfunction—key abnormalities underlying the progression of prehypertension to 

established hypertension. 
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Figure 1: Molecular Pathophysiology of Hypertension (Benicky, 2009) 

 

Figure 2. Acute Physiological Response Diagram Post-Isometric Exercise (Edwards, 2024).  
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DISCUSSION 

Isometric Exercise Training 

Isometric exercises are static muscle contractions performed without substantial changes in muscle 

length or joint movement, providing a controlled neuromuscular stimulus that enhances strength, 

endurance, and joint stability (Widodo, 2022). Unlike dynamic training, which involves repetitive 

concentric and eccentric actions, isometric exercise relies on maintaining tension against an 

immovable load, enabling the recruitment of a high proportion of both type I and type II muscle 

fibers depending on contraction intensity and duration. This sustained contraction increases 

intramuscular tension and activates mechanoreceptors—including muscle spindles and Golgi 

tendon organs—enhancing neuromuscular communication and promoting more efficient motor unit 

recruitment and synchronization over time (Stožer, 2020). These adaptations contribute not only to 

improved muscle strength and joint stabilization but also to broader physiological benefits across 

the cardiovascular and musculoskeletal systems (Aslam, 2025).  

 

During static contractions, prolonged muscle tension compresses intramuscular blood vessels, 

producing a transient hypoxic environment that stimulates the release of nitric oxide (NO), a key 

vasodilatory molecule that improves endothelial function, reduces oxidative stress, and supports 

angiogenesis. These vascular adaptations enhance endothelial health and contribute to long-term 

improvements in blood pressure regulation. Neural adaptations also play a significant role in the 

effects of isometric training. Sustained contractions improve the central nervous system’s ability to 

recruit and synchronize motor units, supporting tasks that require static control such as postural 

stability and load-bearing maintenance (Lin, 2024). Cardiovascular adaptations additionally emerge 

through improved autonomic regulation, with enhanced parasympathetic activity contributing to 

reductions in resting blood pressure and improved cardiovascular control (Mettler, 2016).  

 

Isometric exercise influences cardiovascular homeostasis through several mechanisms. Shear stress 

generated by increased blood flow during relaxation phases stimulates endothelial release of 

vasodilatory mediators such as endothelium-derived hyperpolarizing factor (EDHF) and ATP, 

lowering vascular resistance and improving arterial compliance. The nucleus tractus solitarius 

(NTS) serves as a central processing site for baroreceptor afferents and modulates autonomic output 

to maintain blood pressure stability, and isometric training appears to enhance this baroreflex-

mediated control (Lea, 2024; Luksha, 2009). Collectively, these hemodynamic and neural 

adaptations contribute to improved vascular tone, enhanced cardiac efficiency, and long-term 

reductions in resting blood pressure.  

 

Standardized isometric training protocols commonly involve maintaining fixed joint angles under 

static load. One widely used protocol includes holding a knee angle of 135° for 2 minutes and 

reducing the angle by 10° every 2 minutes until reaching 95°, or until fatigue prevents maintenance 

within ±5° of the target angle (Cohen, 2023). 

 

Participants capable of sustaining 95° for 2 minutes typically begin training at 125° and progress 

downward over time, while others begin at 135° and follow a similar progressive structure. Training 

is generally performed 3 days per week for 4 weeks, totaling 12 sessions, with each session 

comprising four 2-minute wall squat contractions separated by 2-minute rest periods (Cohen, 2023). 

Evidence consistently demonstrates that Isometric Resistance Training (IRT) reduces systolic blood 

pressure (SBP) by an average of 7.35 mmHg and diastolic blood pressure (DBP) by 3.29 mmHg, 

with joint angle changes—particularly at 10° intervals—modulating physiological responses such 

as heart rate and blood pressure (Constantinou, 2022). The magnitude of these reductions is 

comparable to those achieved with a single antihypertensive medication. This effect is attributed to 

improved endothelial NO availability, enhanced baroreflex sensitivity, and reductions in vascular 

resistance, positioning IRT as an effective, non-pharmacological intervention for lowering blood 

pressure and improving overall cardiovascular health (Baffour, 2023). 
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Biomechanics of Isometric Exercise Training 

The biomechanics of isometric exercise training involve coordinated interactions across the hip, 

knee, and ankle joints to maintain static postures under load. The hip joint, a multiaxial synovial 

ball-and-socket joint, permits extensive mobility including flexion, extension, abduction, adduction, 

and rotational movements. During isometric tasks such as the wall-squat, the gluteus maximus and 

hamstring muscles serve as primary stabilizers, contributing to load distribution and maintenance of 

posture. The gluteus maximus operates near its optimal sarcomere length to sustain force, while the 

hamstrings exhibit maximal activation within the 10°–70° range of hip flexion, enabling efficient 

stabilization and resistance to posterior pelvic tilt (Straub, 2024). At the knee joint, the tibiofemoral 

and patellofemoral articulations function collectively as a modified hinge joint capable of flexion, 

extension, and limited axial rotation. During isometric contraction, the quadriceps femoris group 

generates substantial tension to resist knee flexion, acting concentrically to maintain joint position 

while the hamstrings provide complementary stabilization. This co-activation reduces anterior tibial 

translation and mitigates shear forces on the anterior cruciate ligament (ACL), enhancing joint 

integrity under static load (Biscarini, 2022).   

 

The ankle complex, composed primarily of the talocrural and subtalar joints, contributes to postural 

control through dorsiflexion and plantar flexion. The triceps surae—particularly the gastrocnemius 

and soleus muscles—maintains dynamic ankle stability by counteracting valgus forces and 

supporting the kinetic chain during static lower-limb loading. Their sustained activation promotes 

effective force transfer from the ground through the lower limb, ensuring biomechanical efficiency 

across the entire kinetic chain. This integrated synergy of the hip, knee, and ankle joints allows for 

efficient stabilization, force distribution, and postural endurance during isometric exercise training 

(Gullu, 2024; Yavuz, 2024). 

 

Phases of Movement in Isometric Exercise Training 

In the ascending phase of the training protocol, the participant begins by standing with feet 

shoulder-width apart and leaning against a wall, maintaining a knee angle of 135°/25° flexion and 

an ankle positioned at 0° dorsiflexion (Kothurkar, 2022). The lumbopelvic region must remain 

neutral, with the lumbar curvature held flat against the wall to ensure proper spinal alignment 

(Atahan, 2025). At this angle, the exercise constitutes a closed kinetic chain movement requiring 

coordinated control of the knee, hip, and lumbar segments while maintaining a constant heel-to-wall 

distance. During this phase, the quadriceps muscle group—including the vastus lateralis, vastus 

medialis, vastus intermedius, and rectus femoris—contracts synergistically with the gluteus 

maximus. Electromyographic studies have shown that the quadriceps are primarily activated during 

the downward phase, whereas in the upward phase, the vastus medialis oblique (55–66% MVIC) 

and gluteus maximus (56–86% MVIC) exhibit higher activation levels (Glaviano, 2022). 

 

The descending phase of the isometric protocol progresses through increasing knee flexion angles 

of 125°/35°, 115°/45°, 105°/55°, and 95°/65°, with ankle dorsiflexion maintained at 0°.40 As knee 

flexion deepens, the hip joint range of motion proportionally increases according to the hip–lumbo–

pelvic rhythm, resulting in greater engagement of the hamstrings, gluteus maximus, adductor 

magnus, and quadriceps. An upright trunk posture enhances activation of the rectus femoris due to 

its biarticular nature, although the vastus muscles—particularly the vastus lateralis and medialis—

produce approximately 50% greater force output (Lee, 2022). The rectus femoris simultaneously 

functions as a hip flexor and knee extensor, thereby undergoing minimal length change throughout 

the squat movement.   

 

Joint loading parameters during the descending sequence demonstrate substantial variations in force 

across the knee structures. Maximum force on the quadriceps tendon peaks at approximately 8,000 

N at 130° of knee flexion, subsequently decreasing to 5,500 N at 60° and further to 3,500 N at 30°. 

Correspondingly, quadriceps tendon loading reduces from 2,000 N at deeper flexion angles to lower 
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values as extension increases. The patellar tendon withstands forces ranging from 6,000 N at high 

flexion to 2,000 N at shallower angles.  

 

Isometric Exercise Training Enhances NO Levels 

Isometric exercise training promotes increased nitric oxide (NO) availability through several 

interconnected vascular and neural mechanisms. During isometric contractions, blood flow within 

the working muscles becomes temporarily restricted, increasing intramuscular pressure. When the 

contraction ceases, blood rapidly re-enters the muscle—an effect known as reactive hyperemia—

which generates substantial shear stress on the endothelial lining of blood vessels. Shear stress, a 

frictional force arising from the movement of blood across endothelial surfaces, is a primary 

stimulus for endothelial NO release, driving vasodilation and reducing total peripheral resistance 

(TPR) (Saxena, 2018). The magnitude of this shear stress depends on factors such as blood velocity 

and viscosity, and its increase serves as a direct signal for endothelial cells to activate nitric oxide 

synthase (eNOS), thereby enhancing NO production. Following the contraction phase, the recovery 

period is characterized by heightened parasympathetic nervous system activity, mediated primarily 

through the vagus nerve. This parasympathetic rebound promotes the release of acetylcholine, 

which stimulates both eNOS and neuronal nitric oxide synthase (nNOS), further increasing NO 

synthesis (Ma, 2023). This cholinergic activation not only aids in restoring cardiovascular 

homeostasis—such as reducing heart rate—but also enhances vasodilatory capacity via NO-

dependent pathways (Baffour, 2023).    

 

Reactive hyperemia occurring in the recovery phase adds an additional stimulus for NO production. 

The sudden surge in blood flow elevates shear stress within the vascular endothelium, reinforcing 

eNOS and nNOS activation and amplifying NO release (Sweet, 2024). Through the combined 

effects of increased shear stress and parasympathetic-mediated acetylcholine release, isometric 

exercise training significantly enhances NO bioavailability. This increase in NO contributes to 

improved vascular function, reduced TPR, and overall cardiovascular health adaptations associated 

with regular isometric training (Nurhasanah, 2023). 

 

Isometric Exercise Training Reduces RPP Levels 

Isometric exercise training has been shown to reduce the rate–pressure product (RPP), a key index 

of myocardial oxygen consumption and cardiac workload. A reduction in RPP reflects decreased 

myocardial oxygen demand, achieved primarily through reductions in heart rate (HR) and afterload. 

Afterload represents the pressure the left ventricle must overcome to open the aortic valve, which is 

largely determined by arterial resistance (Kounoupis, 2020). Conditions such as hypertension or 

arterial narrowing elevate afterload, forcing the heart to work harder and increasing oxygen 

consumption (Jozwiak, 2024).   

 

Following isometric exercise training, meaningful cardiovascular adjustments occur, most notably a 

reduction in total peripheral resistance (TPR), which is the systemic resistance encountered by 

blood flow (Edwards, 2024). A decrease in TPR directly lowers afterload, reducing the mechanical 

burden placed on the left ventricle. For example, isometric protocols such as wall-squat holds 

induce sustained contraction of the lower-body musculature, temporarily affecting blood flow and 

intramuscular pressure; however, during recovery, a drop in TPR contributes to improved 

ventricular unloading.41 With reduced afterload, the left ventricle requires less force to eject blood, 

facilitating a more efficient opening of the aortic valve and decreasing myocardial workload. This 

reduction in mechanical stress lowers cardiac oxygen requirements, offering cardioprotective 

benefits particularly relevant to individuals with elevated cardiovascular risk (Ji, 2024). Lower 

afterload also contributes to enhanced long-term cardiac efficiency. By reducing the chronic strain 

placed on ventricular walls, isometric exercise training may help mitigate progression toward 

conditions such as heart failure, where the myocardium becomes unable to meet circulatory 

demands (Taylor, 2017). Over time, adaptations including reduced resting heart rate further lower 
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RPP, collectively diminishing myocardial oxygen consumption and improving overall cardiac 

function (Saxena, 2018). Regular isometric training therefore provides a practical, low-impact 

modality capable of reducing cardiac workload through sustained improvements in afterload, TPR, 

and HR. 

 

Isometric Exercise Training in Reducing Resting Blood Pressure (RBP) Levels 

Isometric exercise training contributes significantly to reductions in resting blood pressure (RBP) 

through a series of autonomic and vascular adaptations. Following isometric exercise, activation of 

the parasympathetic nervous system becomes prominent, reflected by an increase in high-frequency 

normalized units (HFnu), a widely used index of cardiac parasympathetic activity (Taylor, 2017). 

Enhanced parasympathetic tone plays a key role in post-exercise recovery by reducing 

cardiovascular stress and promoting blood pressure normalization. A major consequence of 

parasympathetic activation is the marked enhancement—up to threefold—of baroreceptor 

sensitivity. Baroreceptors, located in the carotid sinus and aortic arch, serve as essential short-term 

regulators of arterial pressure, continuously monitoring stretch within arterial walls (Pikkarainen, 

2023). When these receptors detect changes in blood pressure, they relay signals to the medulla 

oblongata to initiate corrective responses (Armstrong, 2023). Increased baroreceptor sensitivity 

following isometric training improves the body’s capacity to recognize and correct blood pressure 

fluctuations rapidly. This heightened responsiveness triggers vasodilatory mechanisms, reducing 

peripheral resistance and facilitating quicker stabilization of blood pressure during recovery 

(Suarez, 2021). By enabling more efficient short-term regulation, improved baroreceptor sensitivity 

holds particular therapeutic value for individuals with hypertension.  

 

Sustained reductions in resting blood pressure decrease myocardial workload, allowing the heart to 

eject blood more efficiently and decreasing the risk of long-term structural and functional damage 

to the myocardium and vasculature (Mahe, 2017). Through repeated training, enhanced baroreflex 

function not only supports acute hemodynamic control but also provides protective effects against 

the development or progression of cardiovascular disease (Suarez, 2021). Parasympathetic 

activation and improved baroreceptor sensitivity also contribute to reductions in pro-inflammatory 

markers such as interleukin-6 (IL-6) and asymmetric dimethylarginine (ADMA). Lower ADMA 

levels increase nitric oxide (NO) bioavailability, promoting vasodilation and decreasing total 

peripheral resistance (TPR) (Taylor, 2017). The resulting reduction in arterial resistance contributes 

to lower resting blood pressure and enhances cardiac efficiency. Additionally, decreased afterload 

facilitates more effective left ventricular ejection, increasing stroke volume (SV) and stabilizing 

heart rate (HR), which together improve overall cardiac output (Banks, 2024). These combined 

autonomic, vascular, and inflammatory adaptations illustrate how isometric exercise training exerts 

meaningful and sustained benefits on cardiovascular health. 

 

Limitations 

This review is constrained by its dependence on secondary data sourced from previously published 

literature, which introduces variability related to study design, sample characteristics, and 

methodological approaches. Many of the available studies emphasize short-term physiological 

outcomes, resulting in limited evidence regarding the long-term sustainability of blood pressure 

reduction following isometric exercise training. Furthermore, heterogeneity in exercise protocols—

including differences in contraction intensity, duration, joint angles, and muscle groups targeted—

limits the comparability and standardization of findings across studies. The exclusion of non-

English publications may also restrict the scope of the review by omitting potentially relevant 

evidence from non-English-speaking regions. 

 

CONCLUSION 

Isometric exercise training demonstrates significant efficacy in reducing resting blood pressure and 

improving overall cardiovascular efficiency. During the exercise phase, sympathetic activation 
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increases blood pressure through elevated vascular resistance and enhanced left ventricular 

contractility, accompanied by baroreflex resetting to support the acute metabolic demands of muscle 

contraction. In the recovery phase, increased nitric oxide (NO) release promotes vascular relaxation 

and decreases total peripheral resistance, contributing to blood pressure reduction. Concurrently, 

enhanced parasympathetic activity improves baroreceptor sensitivity, stabilizing heart rate and 

supporting more efficient cardiovascular regulation. Compared with traditional aerobic exercise, 

isometric exercise training is associated with a lower rate-pressure product (RPP), indicating 

reduced myocardial oxygen demand. This makes isometric protocols a safe, effective, and 

accessible training option for individuals at elevated cardiovascular risk 
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