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Objective: To assess the effects of atmospheric pressure on the human 

cardiovascular system, including the causes and consequences. 

 

Relevance of the Topic: It is well known that atmospheric pressure plays a 

crucial role in regulating the function of the cardiovascular system and maintaining the 

overall health of the body. Cardiovascular reactivity, that is, the response of the heart 

and blood vessels to changes in the external environment, is manifested through several 

different mechanisms in response to changes in atmospheric pressure. Understanding 

and evaluating the principles of changes in the internal environment of the body in 

response to pressure changes allow for the prevention of various physiological 

disorders that may occur in the body. 

 

According to Dr. Bennett's research, an increase in heart rate and blood pressure 

and a narrowing of blood vessels under high-pressure conditions, leading to an 

increased workload on the heart, have been observed in a hyperbaric environment. Dr. 
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John R. Sutton's studies have shown that in hypobaric environments, particularly in 

high-altitude conditions with hypoxia and low atmospheric pressure, cardiovascular 

system reactions are intensified. His research indicates that hypoxia occurs in a 

hypobaric environment, leading to an increase in heart rate, a decrease in blood 

pressure, and changes in the circulatory system. According to Dr. Christian, an increase 

in workload and vasoconstriction leads to an increase in the load on the cardiovascular 

system. Being in a high-pressure environment, such as underwater, is referred to as a 

hyperbaric environment. In this environment, the following effects on the 

cardiovascular system can be observed. 

 

Increase in Blood Pressure: Under high-pressure conditions, blood pressure 

may rise. This condition leads to increased pressure on the body's circulatory system. 

In a high atmospheric pressure environment, the heart tries to beat faster, which 

increases the workload on the heart. 

 

Hypobaric Environment: In a low atmospheric pressure environment (e.g., in 

high mountains or aircraft), the following effects can be observed: 

 

Hypoxia: In low-pressure conditions, the amount of oxygen in the air decreases, 

leading to a state of hypoxia. This increases the demand for oxygen by the heart and 

blood vessels. A low atmospheric pressure environment can lower blood pressure. This 

results in less pressure on the body's circulatory system, which may cause the heart rate 

to increase as the body tries to intake more oxygen. 

 

The Body's Response to Atmospheric Pressure Changes: The body's 

response to changes in atmospheric pressure is carried out through various adaptation 

mechanisms, including: 
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Vasoconstriction and Vasodilation: The narrowing or widening of blood 

vessels allows the body to regulate the load on the circulatory system. 

 

Heart Rate Adjustments: The body can alter blood flow by increasing or 

decreasing the heart rate. 

 

Additionally, prolonged exposure to a hypobaric environment may accelerate 

erythropoiesis, increasing the number of erythrocytes, which in turn improves the 

blood's oxygen-carrying capacity. 

 

Adaptation Mechanisms: The mechanisms by which the body adapts to high 

and low atmospheric pressure are crucial for human health and performance. These 

mechanisms involve various physiological and biochemical processes. 

 

For example, Gas Concentrations in the Blood: In a high-pressure environment, 

the amount of oxygen entering the blood increases, which may raise the level of 

dissolved oxygen in the blood. In high-pressure conditions, nitrogen concentration in 

the blood may rise, which can affect the central nervous system and lead to nitrogen 

narcosis. 

 

Hormonal and Nephrogenic Mechanisms: In a hyperbaric environment, the 

body regulates chronic changes through hormones and kidneys to control blood 

pressure. Baroreceptors in blood vessels detect pressure changes and manage the 

appropriate response. In a hypobaric environment, prolonged breathing can lead to 

hyperventilation. The body tries to intake more oxygen through hyperventilation in a 

low atmospheric pressure environment. 
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Oxygen and Carbon Dioxide Levels in the Blood: Due to reduced oxygen 

intake in a hypobaric environment, the body increases the exhalation of carbon dioxide. 

The adaptation of blood pressure is manifested through hormonal and nephrogenic 

mechanisms, meaning that in a hypobaric environment, the body regulates chronic 

systems through hormones and kidneys to control blood pressure. For instance, in low 

atmospheric pressure conditions, the body increases erythropoiesis, i.e., the production 

of erythrocytes (blood cells). This improves the oxygen-carrying capacity of the blood. 

 

General Adaptation Mechanisms: In response to changes in atmospheric 

pressure, the body produces various hormones, which affect different organs and 

tissues. The nervous system, in turn, detects pressure changes and manages the 

adaptation response. Specifically, the body adapts to changes in atmospheric pressure 

by altering metabolism. Moreover, changes in atmospheric pressure can influence the 

blood coagulation process. Blood coagulation (hemostasis) is the body's mechanism 

for stopping bleeding and maintaining stability in the blood flow. The following effects 

can be observed in conditions of high or low atmospheric pressure. 

 

In a hyperbaric environment, particularly underwater at high atmospheric 

pressure, blood viscosity can increase. This raises the concentration of erythrocytes and 

plasma components in the blood, which may accelerate the blood clotting process. 

During hyperbaric oxygenation, the amount of oxygen in the blood increases. This can 

affect the activity of blood clotting factors and platelets, leading to an increase in the 

clotting process. The increased blood clotting process under high atmospheric pressure 

conditions may heighten the risk of thrombosis. This is especially significant during 

prolonged stays in hyperbaric chambers or underwater environments. 

 

Now, if we analyze the low-pressure environment, i.e., the hypobaric 

environment, blood dilution may occur at low atmospheric pressure. In this case, the 
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concentration of plasma and cells in the blood may decrease, which can slow down or 

normalize the clotting process. In low-pressure conditions, oxygen deficiency 

(hypoxia) occurs. Hypoxia can affect the blood clotting process. The body manages 

various physiological changes to adapt to hypoxia. For example, fibrinolysis — the 

process of breaking down blood clots — may increase in the blood in a hypobaric 

environment. This helps the body adapt to hypoxia and prevents the formation of clots 

in blood vessels. 

 

The factors involved in the blood clotting process respond differently to changes 

in atmospheric pressure. The interaction of these processes significantly impacts the 

blood clotting process. Changes in atmospheric pressure can affect the blood supply to 

tissues. These changes influence the speed and efficiency of the blood clotting process. 

Atmospheric pressure changes have a complex effect on the blood clotting process, and 

the body employs various mechanisms to adapt to these changes. 

 

Conclusion 

Overall, understanding how these factors influence the body's physiological state 

during prolonged exposure to high or low atmospheric pressure and the mechanisms 

of protective reactions developed by the body is crucial. This understanding is essential 

for ensuring that humans can live and function effectively under conditions of high and 

low atmospheric pressure. 
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