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Background. Emotional stress can have both a positive effect, which is aimed at adaptation, and a negative one, which 

affects the higher integrative functions of the brain, and also leads to the development of numerous diseases. In this regard, 

the problem of establishing the influence of stress factors on the emotional state and cognitive function becomes relevant, 

which creates the prerequisites for a detailed analysis of the scientific data. 

Aim: to investigate the impact of chronic stress on emotional health and to determine the impact of stressful factors on 

human cognitive functions. 

Material and methods. The review included 63 articles, which have been selected using the following keywords: «chronic 

stress», «cortisol», «cognitive functions», «emotions», «memory», in the databases of scientific medical data PubMed, Scopus 

and Web of Science. An analysis of the existing research results on the impact of stress on emotional health and cognitive 

functions was carried out. 

Results. Stress causes a multiple effect on the human nervous system, leading to structural changes in different parts 

of the brain such as atrophy and reduction of brain volume and mass with long-term consequences for the nervous system 

resulting in impaired cognitive abilities and memory. Alteration of neuronal plasticity, caused by chronic stress, due to 

dendrite atrophy and decreased spinal density may underlie the depressive disorders. Additionally, chronic inflammation, 

which also results from prolonged stress, can develop depression and disturb cognitive functions. The hippocampus contains 

the high density of glucocorticoids receptors, thus increased basal concentration of cortisol may result in functional and 

structural changes in the hippocampus with atrophy and impaired neurogenesis. Chronic stress can affect cognitive function 

both acutely and chronically. The acute effect is caused by beta-adrenergic effects, while the chronic effect is caused by long- 

term changes in gene expression mediated by steroid hormones. 

Conclusion. Chronic stress with an increased basal concentration of glucocorticoids affects the hippocampus leading to 

impaired memory, cognition, and thinking, also increases risk of depression, anxiety disorders. 

Key words: chronic stress, cortisol, cognitive functions, emotions, memory. 

 

Background. Stress is a disease of the modern 

lifestyle. A moderate and controlled eustress has 

a positive effect on physical and mental health 

[1], while uncontrollable severe stress – distress – 

usually results in significant damage of individual’s 

health and increases a risk of cardiovascular 

diseases [2, 3], mental disorders such as depression 

and anxiety [4, 5, 6], autoimmune diseases [7], 

tumors [8]. 

Studies show that stress causes a multiple 

negative effect on the human nervous system, 

resulting in structural changes in some areas of the 

brain [9]. In conditions of chronic stress, atrophy 

of brain and reduction of brain volume and mass 

[10] as well as structural changes in the brain with 

long-term consequences for the nervous system 

[11] and impaired cognitive abilities and memory 

[12] were found out. 

The acute affection of cognitive functions by 

stress-factors was proved to be associated with 

catecholamines influence on the central nervous 

system, whereas chronic alterations were more 

probably caused by glucocorticoids [13]. It was 

demonstrated that an impact of chronic stress on 

memoryandlearning is related to the hippocampus 

[14, 15,16]. 

Over the past few decades, the role of limbic 

system,    particularly    the    hippocampus,    and 
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prefrontal cortex in adaptation to stress have been 

actively investigated and discussed. The findings 

proved the involvement of mentioned brain 

structures in development of cognitive disfunction 

in stress-conditions [17, 18, 19]. 

Thus, the large number of investigations 

devoted to chronic stress influence on mental and 

physical health resulted in the modern concept of 

stress-associated development of illness. However, 

the mechanisms by which the stress chemicals can 

cause depression are largely undefined. 

Aim: to investigate the impact of chronic stress 

on emotional health and to determine the impact 

of stressful factors on human cognitive functions. 

 
MATERIAL AND METHODS 

 
The review included 63 articles, which have 

been  selected  using  the  following  keywords: 

«chronic stress», «cortisol», «cognitive functions», 

«emotions», «memory», in the databases of 

scientific medical data PubMed, Scopus and Web 

of Science. An analysis of the existing research 

results on the impact of stress on emotional health 

and cognitive functions was carried out. 

 
RESULTS AND DISCUSSION 

 
Stress is a negative life experience followed by 

physiological, cognitive, emotional and behavioral 

remodeling  aimed  at  changing  the  event  or 

adapting  to  its  consequences.  Any  situation  or 

event that requires adaptation can be experienced 

as stress [20]. Thus, stress is not defined by negative 

events only, but also may be driven by positive 

ones (for example, marriage, school attendance, 

etc.). If stress lasts a long time or recurs frequently, 

it becomes chronic [21], that causes a variety of 

disfunctions [22]. Currently, it has been stated that 

stress is one of the causes for most of diseases [23]. 

In  science,  there  is  an  idea  that  emotional 

stress, as a  psycho-emotional  state of the 

subject,  is  characterized by a  complex of 

psychophysiological,  autonomic  and  hormonal 

manifestations.  Symptoms  of  emotional  stress 

can be both physical and psychological. Physical 

symptoms include: heart palpitations or chest pain, 

general body aches,  headaches,  teeth  grinding 

or clenching of the jaws, shortness of breath, 

dizziness, feeling tired, anxiety, depression, weight 

loss or gain, gastrointestinal problems, drowsiness 

or insomnia. Psychological symptoms include: 

feeling overwhelmed, increased emotionality, 

trouble remembering, trouble making decisions, 

impaired concentration, alcohol or drug use [5]. 

The effectiveness and velocity of adaptation 

to stressful factors in high extend depend upon 

the person’s capability to anticipate and control 

a particular stressor as well as upon the rate of 

functions normalization once equilibrium is 

restored. 

Thus, the stress response, characterized by 

neuroendocrine and behavioral indices, shows 

whether a given stressor  is  manageable  or,  on 

the contrary, cannot be managed and, therefore, 

becomes harmful to the body. This means that 

not all stimuli that trigger strong neuroendocrine 

responses are true stressors, but only those that 

exceed a person's ability to change and adapt. The 

stress response is formed due to the activation 

of pituitary-adrenal mechanisms, including the 

activation of ACTH and adrenocorticoid function 

of the adrenal glands [24]. 

With  emotional  stress,   selective   disorders 

of various physiological functions can occur: 

cardiovascular, gastrointestinal and others.  On 

the background of relative stability of some 

physiological functions, disorders of others may 

occur. Thus, emotional stress is a systemic multi- 

level reaction of the body to a conflict situation. 

Currently, there is a lot of scientific data on the 

effects of chronic stress on brain structures [25]. 

Chronic stress has been shown to be associated 

with changes in certain areas of the brain. For 

example, animal studies have described stress- 

related effects in the prefrontal cortex and limbic 

system, characterized by a decrease in the volume 

of some structures and an alteration in neuronal 

plasticity due to dendrite atrophy and decreased 

spinal density [26]. These morphological changes 

are similar to those found in the brains of depressed 

patients examined posthumously, suggesting that 

they may underlie the depressive disorders that 

are often associated with chronic stress in humans. 
 

 

ISSN 2664-472X. e ISSN 2664-4738. Medical science of Ukraine / Медична наука України, 2024, Vol. 20, № 2 137 



Marakushyn D.I., Bulynina O.D., Isaieva I.M., Karmazina I.S., Maslova N.M. 

 
Thus, Blix E. and colleagues observed atrophy of 

the basal ganglia and a significant decrease in gray 

matter in certain areas of the prefrontal cortex in 

subjects suffering from long-term occupational 

stress [27]. 

It should be noted that the mechanisms by 

which stress chemicals can cause depression are 

largely undefined, but active research is underway. 

Thus, Ota K.T. and colleagues (2014) identified a 

molecular mechanism triggered by chronic stress 

that promotes neuronal atrophy in prefrontal 

cortex and limbic system commonly seen in 

depressed patients, regardless of the cause of the 

depression[28]. Authors reported the depressionof 

genes which regulate protein synthesis-dependent 

synaptic plasticity in neurons of prefrontal cortex 

in chronic stress conditions in experimental rats. 

Stress-induced cytokines have also been found 

to be involved in the development of chronic 

depression. Chronic inflammation resulting from 

prolonged stress can contribute in depression 

development and cognitive functions violation. It 

should be noted that the biochemical mechanisms 

underlying  cytokine-induced   depression   are 

not well defined, but may include alterations in 

serotonin and glutamatergic transmission [29]. 

There are multiple  data  revealed  that 

physical  exercises  can  support   brain   health 

by regulating the production of neurotrophic 

factors – neurotransmitters, which can lead to 

improved cognitive abilities, reduced risk of 

neurodegenerative diseases, and mitigation of 

depression [30]. 

In stressful situations the pituitary gland and 

adrenal cortex secrete hormones which are critical 

for capability to withstand the stress-conditions 

andyetplayanimportant role inbehavior, memory, 

and cognition [31]. The hippocampus is the most 

important link between different brain structures 

in converting short-term memory into long-term 

memory. It was found out that the hyppocampus 

contains the highest density of glucocorticosteroid 

receptors [17]. The results of Mak'yun B.S. research 

have shown that stress can introduce functional 

and structural changes in the hippocampus that 

lead to atrophy and impaired neurogenesis [32]. 

In addition, chronic stress causes an increase in 

plasma  cortisol  concentration  that  may  result 

 
in the destruction of the dendrites and synaptic 

endings of neurons [33]. 

It has been found that high concentrations of 

glucocorticosteroids in plasma for a  long  time 

can cause atrophy of the hippocampus, which 

leads to memory impairment [34]. In addition, 

people with Cushing's syndrome (increased 

secretion of glucocorticosteroids) or people 

receiving high doses of exogenous synthetic anti- 

inflammatory drugs have hippocampal atrophy 

and associated memory impairment [35]. Studies 

have shown that even routine therapeutic doses 

of glucocorticosteroids and dexamethasone can 

cause memory problems [36]. 

Two factors are involved in the memory 

process during times of stress: norepinephrine, 

which creates the emotional aspects of memories 

in the basolateral area of the amygdala, and 

corticosteroids. There is a reciprocal balance 

between these two hormones to the creation of a 

response in the memory process. An important 

condition  for   adaptation   to   emotional   stress 

is the body's ability to restore normal levels of 

norepinephrine in the hypothalamus, increase its 

content in the midbrain, and also increase the level 

of dopamine in the hypothalamus, midbrain and 

medulla oblongata. [37]. 

It should be noted that stress does not always 

have a negative effect on memory, in some 

situations stress can sharpen memory [38]. For 

example, in Vedhara K. research, it was described 

that when taking a written exam, participants can 

improve their memory for a short time, which is 

associated with a decrease in the concentration of 

cortisol in saliva [39]. Other studies have shown 

that stress, before starting to study, can also 

increase memory or decreases it [40, 41]. 

Chronic stress can affect cognitive function both 

acutely and chronically. The acute effect is caused 

by beta-adrenergic effects, while the chronic effect 

is caused by long-term changes in gene expression 

mediated by steroid hormones [42]. 

 
CONCLUSION 

 
Review of scientific data allowed to conclude 

that chronic stress activates the autonomic nervous 

system,  the  central  neurotransmitter  link,  the 
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neuropeptide link, as well as the hypothalamic- 

pituitary system, which leads to the increase in 

the basal concentration of glucocorticoids. High 

concentrations of glucocorticoids can affect the 

hippocampus, themainlinkinthebrainresponsible 

for memory, cognition, and learning. In chronic 

stress, the state of depression and anxiety may be 

associated with neural degeneration and lowering 

of protein synthesis-dependent synaptic plasticity 

in prefrontal cortex and limbic system. Coping 

techniques are important for both mental and 

physical health (proper stimulation of peripheral 

tissues, such as skeletal muscle, can alleviate 

symptoms of stress), constructive problem solving 

in crisis situations, relaxation techniques, and 

adaptation to unexpected life changes. Since 

stressful situations are often impossible to avoid 

completely, you need to look at them as a source 

of new experiences, new opportunities and 

perspectives. 
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ВПЛИВ СТРЕСУ НА ЕМОЦІЙНЕ ЗДОРОВ’Я ТА КОГНІТИВНІ ФУНКЦІЇ 

 

Маракушин Д.І., Булиніна О.Д., Ісаєва І.М., Кармазіна І.С., Маслова Н.М. 

Харківський національний медичний університет, Харків, Україна 

im.isaieva@knmu.edu.ua 

Актуальність. Емоційний стрес може мати як позитивний вплив, який спрямований на адаптацію, так і нега- 

тивний, який впливає на вищі інтегративні функції головного мозку, а також призводить до розвитку численних 

захворювань. У зв'язку з цим є актуальним встановлення впливу стресових факторів на емоційний стан та когні- 

тивні функції, що створює передумови для детального аналізу існуючих наукових даних. 

Ціль: дослідити вплив хронічного стресу на емоційне здоров'я та визначити вплив стресових чинників на ког- 

нітивні функції людини. 

Матеріали та методи. Проведено огляд 63 статті, які були відібрані за такими ключовими словами: «хронічний 

стрес», «кортизол», «когнітивні функції», «емоції», «пам'ять», у базах наукових медичних даних PubMed, Scopus та 

Web of Science. Проведено аналіз існуючих результатів досліджень про вплив стресу на емоційне здоров'я та когні- 

тивні функції. 

Результати. Стрес спричиняє численний вплив на нервову систему, що призводить до структурних і функці- 

ональних змін у різних ділянках мозку, таких як атрофія, зменшення об'єму та маси мозку з довгостроковими 

наслідками для нервової системи, в результаті чого відбувається порушення когнітивних здібностей та пам'яті. В 

основі депресивних розладів може лежати зміна пластичності нейронів, викликана хронічним стресом. Крім того, 

хронічне запалення, яке також може бути результатом тривалого стресу, може бути чинником розвитку депресії 

та порушувати когнітивні функції. Гіпокамп містить високу щільність глюкокортикоїдних рецепторів, тому підви- 

щена базальна концентрація кортизолу може призводити до функціональних і структурних змін гіпокампу з атро- 

фією і порушенням нейрогенезу. Хронічний стрес може впливати на когнітивні функції як гостро, так і хронічно. 

Гострий ефект викликається адренергічними ефектами, тоді як хронічний ефект викликаний тривалими змінами 

експресії генів, опосередкованими стероїдними гормонами. 

Висновок. Хронічний стрес з підвищеною базальною концентрацією глюкокортикоїдів впливає на структуру 

та функціональну активність гіпокампу, приводячи до порушення пам'яті, когнітивних функцій і мислення, також 

підвищує ризик розвитку депресії та тривожних станів. 

Ключові слова: хронічний стрес, кортизол, когнітивні функції, емоції, пам'ять. 
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