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Abstract. Psychosocial stress is a result of various factors, including 

occupational, personal, and socio-economic, which can cause depression and anxiety. 

Numerous studies indicate that stress has a negative impact on the state of the body as 

a whole, where the impact of stress on the cardiovascular and respiratory systems and 

mortality deserves special attention. 

Chronic stress causes changes in the autonomic regulation of the 

cardiovascular and respiratory systems, which can provoke the development of 

pathology of these systems or can increase the risk of diseases in the future, so there 

is a need of preventive methods creation for the development of chronic stress, its 

negative impact on the functional state of the body as a whole, and the search for 

ways to increase stress tolerance. 
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Introduction. The analysis of causal relationships between dynamical systems 

is increasingly of interest in various fields of science. The cardiovascular and 

respiratory systems are characterized by a complex interaction of several linear and 

nonlinear subsystems. It is well known that the circulatory and respiratory regulatory 

systems are combined, that is, the heart and respiratory rhythms are synchronized. 

The study of cardiopulmonary coupling is still a topical issue for the diagnosis and 

treatment of certain diseases and for public health in general. 

The aim of research: to investigate the impact of stress on the functional state 

of cardiovascular, respiratory systems and cardiorespiratory coupling. 

Materials and methods. The analysis has been conducted in PubMed, Scopus 

and Web of Science databases using following keywords: «stress», «cardiovascular 

system», «respiratory system», «cardiorespiratory coupling» in order to collect the 

existed results of researches about the impact of stress on the functional state of 

cardiovascular, respiratory systems and cardiorespiratory coupling. 

Results. Cardiorespiratory coupling encompasses the interaction of the 

respiratory and cardiovascular systems to effectively regulate gas exchange, through 

constant control by the autonomic nervous system from inspiration to inspiration and 

between heart beats [1, p. 1329]. Acute or chronic stress affects the activity of the 

cardiovascular system through the activation of the sympathetic part of the autonomic 

nervous system, which leads to an increase in heart rate, contraction force, 

vasodilation in the arteries of skeletal muscles, narrowing of veins, narrowing of 

arteries in the spleen and kidneys, decreased sodium excretion by the kidneys, etc. 

[2, p. 215]. On the other hand, stress activates the limbic system of the brain, which 

can lead to an increase in the tone of the parasympathetic part of the autonomic 

nervous system with corresponding effects on internal organs, such as a decrease in 

heart rate or even complete cardiac arrest, a decrease in contractility, a decrease in the 

velocity of conduction of impulses by the conduction system of the heart, peripheral 
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vasodilation, and a decrease in blood pressure [3, p. 239]. Additionally, stress can 

change the function of the vascular endothelium, increase platelet aggregation, 

therefore increase the risk of thrombosis and ischemia, can affect the concentration of 

lipids in the blood serum, therefore contribute to the development of atherosclerosis, 

all of the above can cause arrhythmias and myocardial infarction [4, p. 7818]. 

It is known that acute stress stimulates pulmonary ventilation to provide an 

optimal volume of oxygen to meet the current needs of cells under the influence of a 

stressful stimulus, at the same time, hyperventilation leads to excessive excretion of 

carbon dioxide, which in turn can cause vascular constriction and reduce oxygen 

transport to cells, resulting in symptoms such as dizziness, paresthesia in the 

extremities, a feeling of tightness in the chest, even panic attacks [5, p. 5729]. In 

addition, chronic stress stimulates the formation of mucous secretions in the upper 

respiratory tract, suppresses the immune response, which leads to an increased risk of 

developing respiratory infections [6, p. 223]. Moreover, in patients with chronic 

obstructive pulmonary disease or other chronic diseases of the respiratory system, 

hyperventilation can lead to an exacerbation of the disease, precisely due to the 

stimulation of the formation of histamine and leukotrienes. Current evidence suggests 

a cause-and-effect relationship between stress and asthma [7]. Scientific studies 

indicate that psycho-emotional stress increases heart rate and respiratory rate, but 

reduces cardiorespiratory coupling by reducing the effects of the vagus nerve [8]. 

Other scientific studies show that during psycho-emotional stress, there is a 

significant increase in pulmonary ventilation not due to a parallel increase in 

respiratory rate and tidal volume, but precisely due to an increase in respiratory rate, 

while tidal volume increases slightly, which is not an effective mechanism for 

optimizing pulmonary ventilation and gas exchange [9, p. 314]. 

The negative effects of stress on the functional systems of the body are caused 

by the activation of stress-implementing systems, while the activation of the 

parasympathetic part of the autonomic nervous system can reduce the negative effects 

and risks of developing pathological conditions. One of the pathways to activate the 

parasympathetic  division  is  through  the  breathing  practice  of  "diaphragmatic 
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breathing" or "deep breathing", which is an effective non-pharmacological practice. 

Diaphragmatic breathing involves contracting the diaphragm, increasing the volume 

of the abdominal cavity, with deep inhalation and exhalation, which leads to a 

decrease in respiratory rate and increases the optimal time for gas exchange. 

Diaphragmatic breathing stimulates vagal activation of GABAergic pathways from 

the prefrontal cortex and insula, which inhibits amygdala activity, that is, deactivates 

the limbic system and the rostral prefrontal cortex, while increasing the activity of the 

right dorsolateral prefrontal, which is responsible for performing functions such as 

working memory, cognitive flexibility, planning and abstract thinking. Whereas, 

inhibition of the activity of this area leads to the development of irritability, short-

term memory loss, lack of empathy, difficulties with planning, and impulsivity. 

Moreover, scientific evidence shows that, in addition to controlling the limbic 

system, the prefrontal cortex modulates the activity of the autonomic nervous system. 

Nowadays, the practice of diaphragmatic breathing has become widely used in the 

treatment of mental disorders, such as post-traumatic stress disorder, phobias and 

other emotional disorders associated with stress, precisely because of the 

improvement of cognitive functions and the reduction of the negative subjective and 

physiological effects of stress in healthy people [10, p. 874]. 

Conclusion. Based on the fact that chronic stress causes changes in the 

autonomic regulation of the cardiovascular and respiratory systems, which can 

provoke the development of pathology of these systems or increase the risk of 

developing diseases in the future, therefore, there is a need to develop preventive 

means for the development of chronic stress, its negative impact on the functional 

state of the body as a whole, and the search for means to increase stress resistance. 
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