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Abstract
In the twenty-first century, stress becomes one of 
the most relevant topics in both the academic 
literature and the practice of specialists from 
different fields. This is because the human body 
cannot easily adapt to rapidly changing 
environmental conditions, resulting in stress. Thus, 
the purpose of this article is to define the 
mechanisms, symptoms, and forms of both 
psychological and biological stress, as well as 
determine the differences between them. In the first 
part of the article, the concept of biological stress 
and its features were described. In the second part, 
the main definitions of psychological stress and the 
stages of its formation were considered. Moreover, 
such concepts as eustress and distress were also 
described. In the final part, a comparative analysis 
of the differences between psychological and 
biological stress was carried out.
Keywords: Biological stress, Psychological Stress, 
Eustress, Distress

Özet
Yirmi birinci yüzyılda, stres hem akademik 
literatürde hem de farklı alanlardan uzmanların 
dikkatını çeken güncel konulardan biri 
sayılmaktadır. Bunun sebebi ise insan vücudunun 
hızla değişen çevresel koşullara kolayca uyum 
sağlayamaması nedeniyle stresin oluşmasıdır. Bu 
nedenle, makalenin amacı, hem psikolojik hem de 
biyolojik stresin mekanizmalarını, semptomlarını 
ve biçimlerini tanımlamak ve aralarındaki 
farklılıkları belirlemektir. Makalenin ilk bölümünde 
biyolojik stres kavramı ve özellikleri 
açıklanmaktadır. İkinci bölümünde ise, psikolojik 
stresin ana tanımları ve oluşum aşamaları ele 
alınmıştır. Üstelik, eustress ve distress gibi 
kavramlar da tanımlanmıştır. Son bölümde, 
psikolojik ve biyolojik stres arasındaki farklılıkların 
karşılaştırmalı bir analizi yapılmıştır.
Anahtar kelimeler: Biyolojik stres, Psikolojik stres, 
Eustress, Distress

Introduction
Aggression, chronic fatigue, causeless irritability, 
regular headaches, self-pity, decreased appetite, 
problems with the gastrointestinal tract, sleep 
disorders are often symptoms of stress. 
Consequently, everyone is exposed to stress for 
various reasons, it can be physical damage (wounds 
and illnesses), strong positive or negative emotions 
(dream fulfillment, conflicts at home or work), hard 
information or vice versa, a long absence of any 
stimuli. The problem of stress, its course and 
consequences attract the attention of specialists in 
various fields of science, from doctors to 
sociologists and psychologists. Therefore, the 

concept of stress has become increasingly 
interdisciplinary. In recent decades, the number of 
publications on stress has increased significantly. 
The scientists mainly studied the biochemical and 
neurophysiological mechanisms, psychological and 
socio-demographic characteristics of stress. 
The relevance of the study of stress lies not only in 
the need to formulate theoretical concepts, 
methodology and psychological correction of the 
stress consequences. However, it is also relevant to 
study the mechanisms that allow quickly 
diagnosing, controlling and managing stress. For 
example, one of the most important problems of 
sports psychology is the formation of athletes' skills 
to control their mental state, manage and prevent the 
transition of normal adaptive stress into a negative 
stage of distress. Thus, to better understand the 
structure, course and causes of stress in this article, 
two main types of stress were considered: biological 
and psychological. Therefore, the main purpose of 
the current article is to study the concepts, 
mechanisms, forms of biological and psychological 
stress, as well as determine the differences between 
these two types of stress.

According to scientists stress as a category 
combines a wide range of complex phenomena: 
psychophysiological, personal, social, etc. The 
multiplicity and complexity of this problem have 
led to the emergence of many scientific directions 
that have identified stress differently. Thus, the 
concept of stress is reflected in a number of its 
theories and models, which differ significantly from 
each other.

Biological Stress
One of the first scientists who made researches on 
stress was Selye (1976). He developed the first 
biological (physiological) theory of stress, the main 
idea of which was that stress is a non-specific 
response of the body to any requirement imposed on 
it. According to the scientist, biological 
(physiological) stress acts as a natural defense 
mechanism of the body to any type of exposure. He 
suggested that biological stress is accompanied by 
such changes in the body as fast heart rate, intensive 
blood pressure and circulation, activation of the 
sympathoadrenal system, deterioration of the 
immune system, rapid breathing, muscle tension, a 
shift in metabolism, etc. (Selye, 1976). Therefore, 
the main content of Selye’s theory can be 
summarized in some key points. The first stated that 
all biological organisms have innate mechanisms 
for maintaining the state of internal balance. 
Consequently, the preservation of internal balance is 
ensured by the processes of homeostasis, which is a 
vital task of the organism. The base of the second 
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point is stressors (strong external stimuli) that 
disrupt the internal balance. According to the 
scientist, the body reacts to any stressor, pleasant or 
unpleasant, with non-specific physiological arousal.  
The next main point is explained by the growth of 
stress and adaptation to it that consists of several 
stages. The progress and transition to each stage 
depend on the level of resistance of the body, the 
intensity and duration of exposure to the stressor. 
The last important fact is that the body has limited 
reserves of adaptive capacity to prevent and relieve 
stress; therefore, their depletion can lead to diseases 
and death (Selye, 2013).

The above-explained model reflects the idea of 
Selye about the mechanisms of stress occurrence, 
the peculiarities of its progress and consequences. 
Thus, stress was considered primarily from the 
perspective of the physiological response of the 
body to physical, chemical and organic factors 
(stimuli). According to the physiologist, when 
various stimuli (bacterial infections, injuries, high 
and low temperatures, nervous and emotional 
shock, etc.) impact organisms, not only specific 
reactions are observed, but also standard 
non-specific reactions (Selye, 2013). These 
reactions were evaluated by the scientist as adaptive 
and aimed at maintaining the constancy of the 
internal balance. As a result, the generalization of 
the research results allowed Selye to substantiate the 
existence of a general adaptation syndrome 
(biological stress syndrome), which later became 
known as "stress". Thus, this syndrome is an attempt 
of the organism aimed at adapting to the changed 
conditions by including special defense 
mechanisms developed in the course of evolution. 
Selye (1946) suggested that the general adaptation 
syndrome could be explained by the passage of 
three stages:
1) The stage of anxiety (Alarm) (the body is faced 
with certain disturbing environmental factors and 
tries to adapt to them);
2) The stage of resistance (adaptation to new 
conditions);
3) The stage of exhaustion (reduction of "adaptive 
sources").
In Figure 1, it can be seen the dependence of the 
level of resistance of the body on time during stress.

According to this theory, at all stages, the main role 

belongs to the adrenal cortex, which synthesizes the 
steroid hormones glucocorticoids that responsible 
for an adaptive function. Non-specific adaptive 
syndrome, according to Selye, has two forms: 
eustress ("useful" stress), distress (harmful stress). 
According to the scientist, eustress is characterized 
by the fact that the body mobilizes the systems, 
preparing for a fight or flight, which increases the 
body's capabilities. For example, a person in an 
extreme situation can save his life. Also, eustress is 
occurred by positive emotions. At such moments, a 
person stimulated the desire to learn about yourself 
and the environment. Moreover, people improved 
their memory and creativity. While distress occurs 
when the stressor influences for a long time, as a 
result, occurs the stage of exhaustion. Furthermore, 
distress can also occur at the stage of anxiety instead 
of eustress, if the stressor is too strong, and the body 
is not able to adapt to it (Le Fevre, Matheny, & Kolt, 
2003). Usually, when people say that they 
"experience stress" they often mean distress. As 
Kitaev-Smyk (1983) noted many researchers 
support the assumption of Selye about the existence 
of two forms of adaptation.
 
Following Selye, such scientists as Cannon, 
Gelgorn, Orbeli, Pavlov, Simonov, and others 
considered the problem of stress. Cannon (1 932) 
introduced the term «stress» to psychophysiology in 
his classic works on the universal "fight or flight" 
reaction. He made a great contribution to the study 
of the mechanisms of adaptation of the organism to 
disturbing external factors. According to the 
scientist, the central and autonomic nervous system 
provides the mobilization of hereditary programs 
"fight and flight", thereby contributing to the 
maintenance of balance.

Pavlov, during the study aimed at measuring the 
regularities of the course of nervous processes in 
critical conditions, created the theory of 
experimental neurosis (which is essentially stress). 
The scientist experimentally confirmed that 
stressful situations could lead to significant 
physiological disorders (the occurrence of stable 
hypertension, cardiac dysfunction) (Daffner & 
Pavlov, 1992). However, Orbeli (1962) in his 
researches explained the mechanisms of stress 
through the phenomenon of the "trophic" action of 
sympathetic nerves. As a result of the conducted 
studies, it was established the connection between 
the nervous system and its influence on the 
metabolism.
 
American scientist Mason considered that the 
common of all stressors is an activation of 
physiological processes responsible for emotional 

arousal, which occurs while threatening or 
unpleasant factors. Thus, according to the results of 
numerous clinical studies, doctors and physiologists 
were the first who found the physiological 
symptoms of stress and the pathogenic effect of 
stressors on the human body. Therefore, from the 
biological perspective, stress was defined as the 
process of mobilizing the body's defenses, that is, 
the initial stage of managing adaptive processes 
(Mason, 1975).
Although these concepts are recognized by many 
researchers as meaningfully completed, a number of 
its significant shortcomings can be identified. For 
example, in the concept, the dynamics of the 
relationship between the body's reactions with the 
motivating cause (stress effect) and the internal, 
psychological states takes a back seat. Moreover, 
stress is not considered to cognition, emotions, or 
action. There is also no evaluation of the correlation 
between physiological responses of the body and 
the characteristics of adaptive behavior and 
emotional state in different periods of exposure to 
stress stimuli. From a psychological point of view, 
the influence of psychosocial factors on stress is not 
taken into account, especially, the role of cognitive 
processes in the regulation of stress reactions and 
preventing stress. The further development of the 
concept of stress was accompanied by the formation 
of new theories and models that reflect the general 
biological, physiological, psychological attitudes on 
the essence of stress.

Psychological Stress
To fully understand the causes and features of stress, 
it is necessary to consider its psychological aspects. 
Furthermore, as a result of many experiments, it 
turned out that the complex and sensitive human 
psyche is able to modify the nature of the "classical 
stress" described by biological theories. So, it 
became obvious that a significant role in identifying 
stress plays theoretical and applied psychology.
One of the first psychological models is the 
psychodynamic model, which was developed by 
Sigmund Freud. In his theory, the scientist described 
two types of the origin and manifestation of anxiety: 
a) signaling anxiety (occurs as a reaction of 
anticipation of real external danger); b) traumatic 
anxiety (develops under the influence of an 
unconscious, internal source). Thus, to describe the 
symptoms of this condition, Freud determined the 
term "Psychopathology of Everyday Life" (Freud, 
1989).The psychological dictionary defines stress as 
the state, which is characterized by non-specific 
protective reactions of the body (physical, 
psychological, and behavioral) in response to 
extreme stimuli that violate its homeostasis and the 
nervous system (American Psychological 

Association, 2021). Homeostasis is a set of 
self-regulation processes that allows all organisms 
to maintain the constancy of their internal states in 
any changes of the external environment. Therefore, 
to better understand the definition of stress, it is 
necessary to explain in detail what non-specific 
protective reactions mean (Wayne & Radstadt, 
1973). Any factors that are harmful to the body 
cause protective reactions: specific and 
non-specific, whose role is to maintain homeostasis. 
Specific is reactions that have particular effects on 
the body, for example, vomiting when toxic 
substances enter the digestive system, coughing and 
sneezing to clean the respiratory tract, excessive 
sweating in the hot weather to cool the body. 
However, non-specific reactions understand as the 
same response of the body to all kinds of stressors, 
whether it is a physiological trauma or negative 
experiences.

The greatest psychological studies aimed at 
determining stress were made by Lazarus, Lanier, 
and Folkman. Analyzing the mental manifestations 
of the syndrome described by Selye, the scientists 
introduced the concept of psychological (emotional) 
stress. If physiological stress occurs in connection 
with direct physical impact, then in psychological 
stress, the influence of mental stressors (stressful 
situation) is mediated through complex mental 
processes. Thus, in studies concerning 
psychological stress, there is an attempt to correlate 
the mental and physiological components (Lazarus, 
1993). Goldstein (2003) proved that the content of 
catecholamine (epinephrine and norepinephrine) in 
the blood has a high correlation with the severity of 
emotional experiences and personal predisposition 
to them. In particular, the predominance of 
epinephrine in comparison with norepinephrine is 
associated with the occurrence of anxiety, fear, and 
feelings of defencelessness. On the contrary, the 
predominance of norepinephrine causes the feeling 
of determination or anger.

Lazarus (1993) suggested that stress is associated 
with the activation of cognitive systems through 
which a person determines the degree of threat and 
compares the difficulties. According to 
Kitaev-Smyk (1983), the content of stress includes 
both primary emotional reactions and mental 
symptoms caused by bodily injuries, affective 
reactions and physiological mechanisms. While 
Stolyarenko, (2002) believed that, it is impossible to 
reduce psychological stress only to emotional 
reactions. He considered that emotions are only one 
of the characteristics of mental activity, which is 
always holistic and includes motivational, 
cognitive, volitional and psychomotor components. 

Hence, the scientist understood the terms 
psychological stress as a complex psychological 
reaction to a hard situation. Also, he found that 
psychological stress is much more than biological, 
depends on the individual psychological 
characteristics of a person (Stolyarenko, 2002).
Interest in the problem of human adaptation to 
critical environmental factors has increased due to 
the growth of stress diseases (Kitaev-Smyk, 1983). 
If a few decades ago it was possible to believe that 
only some diseases (bronchial asthma, peptic ulcer 
disease, hypertension, migraine, etc.) is appear 
because of psychological factors. However, 
nowadays, almost all somatic diseases, beginning 
from the flu to cancer, are considered to a certain 
extent "psychosomatic". Thus, during the 
experimental studies in clinics, it was found that 
people who are constantly in nervous tension are 
more difficult to endure viral infections (Abolin, 
1987). As a result, psychological stress is a mental 
state characterized by non-specific systemic 
changes in the activity of the human psyche. 
Psychological stress cannot be identical to 
physiological stress, because it has its psychological 
characteristics. Moreover, it can occur 
independently, as well as initiate and change 
biological stress.

By analyzing the structure of psychological stress 
and clarifying its features, it is important to pay 
attention to such a mediating variable as a threat. 
The threat is presented to the individual in the form 
of information, symbols, dangerous situations, etc. 
Threat assessment processes are associated with the 
analysis of the significance of the situation and the 
attitude to it. There are three types of stress 
assessments (Kuznetsova, Petrovskaya, & 
Ryazantseva, 2012):

The traumatic loss (real or expected) of something 
that has personal importance (the death of a spouse, 
a job loss, etc.);
The fear that arises when people are required to 
have abilities that are superior to those they have;
The difficult task, a problem, a responsible and 
potentially risky situation.
 
As discussed above, the peculiarity of psychological 
stress develops under the influence of not only real 
but also probabilistic events, causing anxiety and 
fear. For example, if a person has experienced 
suffocation during a flight on an airplane, then the 
thought of the upcoming flight can cause a strong 
negative emotional reaction. Thus, the development 
of psychological stress is influenced by many 
personal factors, the most important of which are: 
emotional stability of the individual; locus of 

control; experience of similar stressful situations in 
the past; features of thinking that affect the 
perception of a stressful situation; the willingness of 
a person to ask for social support, etc.

Differences between Biological and 
Psychological Stress
American scientist Lazarus (1993), who actively 
opposed approaches that combine physiological and 
psychological stress, proposed one of the first 
typologies of stress. Identifying two types of stress, 
physiological and psychological, Lazarus 
emphasized their differences in the characteristics, 
the mechanisms of occurrence and the nature of the 
response. He suggested that biological 
(physiological stress) is characterized by a violation 
of homeostasis and is caused by the direct effect of 
unfavorable stimuli on the body. Thus, different 
forms of metabolism and the state of various body 
functions determine the manifestation of 
physiological stress. Among the factors that cause it, 
the most popular are hunger, hypothermia, thirst, 
circulatory disorders, respiratory disorders, nervous 
system functions, etc. Moreover, in physiological 
stresses, catabolic and anabolic stress-related 
mechanisms are consistently occurred and involved 
in the processes of self-regulation and provide 
various forms of homeostasis. The restoration of 
homeostatic stability is carried out by visceral and 
neurohumoral mechanisms, which determine the 
stereotypical nature of reactions under 
physiological stress.

Psychological stress, in the studies of Lazarus, is 
defined as a person's reaction to the peculiarities of 
interaction between the individual and the 
surrounding environment. Later, psychological 
stress was interpreted not only as a reaction but also 
as a process in which the requirements of the 
environment are considered by the individual based 
on its resources and the probability of resolving the 
problem situation (Shcherbatykh, 2006).

Summarizing the distinctive characteristic 

presented in the table (Kuznetsova, Petrovskaya, & 
Ryazantseva, 2012), the most important difference 
is that physiological stress usually causes 
stereotyped reactions through nervous and 
hormonal mechanisms, while psychological stress 
does not always lead to the expected reactions. The 
reaction to a psychological threat can be expressed 
as fear, depression, various visceral changes, and 
deterioration of performance indicators, motor 
disorders, etc.

The differentiation of psychological stress is 
conditional because the emergence of emotions is 
always associated with incoming information. For 
instance, the person who broke his leg, realizing that 
he will not be able to walk, consequently 
experiences negative feelings. This example 
includes all types of stressors (physiological, 
informational and emotional). The occurrence of 
only psychological stress is mainly related to the 
interaction between a person and society. On the one 
hand, it can occur because of the pain of one-sided 
love or betrayal. On the other hand, as a result of a 
person's thoughts or anxiety about the future.
As mentioned above, the causes of biological stress 
are always real, while psychological stress can also 
occur as a result of virtual, contrived danger 
(Shcherbatykh, 2006). Biological stressors always 
provide a real threat while psychological stressors 
threaten social status, self-esteem, etc. Moreover, 
emotions caused by biological stress are always 
primary like fear anger and pain, but anxiety, 
irritability, envy, depression are an indication of 
psychological stress. Personal characteristics have 
little influence on the formation of biological stress, 
in contrast to psychological stress.
In the psychological literature, there are four forms 
of stress reactions: physiological, behavioral, 
emotional, and intellectual (Kuznetsova, 
Petrovskaya, & Ryazantseva, 2012).

The physiological form of stress.
Physiological manifestations of stress affect almost 
all systems of the human body (digestive, 
cardiovascular, respiratory). The signs of stress at 
the physiological level include:
Subjective experiences of a person faced stress 
(pain in the heart and other organs, difficulty 
breathing, muscle tension, unpleasant sensations in 
the digestive organs, etc.);
Objectively determined changes in individual organ 
systems (changes in vascular tone, increased blood 
pressure, etc.);
Violation of complex physiological functions 
(weakening of the immune system, increased 
fatigue, rapid changes in body weight, etc.).
The behavioral form of stress.

The variety of behavioral manifestations of stress 
can be classified into four groups:

Psychomotor disorders (excessive muscle tension, 
changes in the rhythm of breathing, trembling of the 
voice, etc.);
Lifestyle changes (violation of the daily routine, 
sleep disorders, abandonment of healthy habits, 
etc.);
Occupational disorders (low productivity of 
professional activity, increased fatigue, etc.);
Violations of social and role functions (increased 
conflict, high aggressiveness, less attention to the 
social norms and standards, etc.).

The emotional form of stress.
The emotional manifestations relate primarily to the 
characteristics of the general emotional background, 
which takes on a negative, pessimistic tone 
(irritability, depression, aggression, anger, possible 
affective states) (Shcherbatykh, 2006). Prolonged or 
repeated short-term stress can lead to a change in 
both the character and the appearance of new traits 
(introversion, low self-esteem, etc.). In the presence 
of unfavorable prerequisites (endogenous and 
exogenous), the above-described changes can go 
beyond the psychological norm and acquire features 
of psychopathology (neurosis).

The intellectual form of stress.
The change in intellectual processes concerns a 
decrease in the mental potential in general 
(Shcherbatykh, 2006). The constant strain caused by 
thoughts about stressful situations leads to a 
violation of the processes of attention 
(concentration difficulties, increased distractibility, 
narrowing of the field of attention and memory 
problems). Moreover, stress can lead to a violation 
of the perception of information.

Conclusion
To summarize the above information, it is possible 
to say that stress has always been an integral part of 
a people’s life. Herewith, stress does not harm 
health by itself, since its main purpose is to adapt the 
body to changes in the external or internal 
environment. The main risk lies in the long-term 
exposure to stress, turning it into a disease that 
negatively affects our physical and mental health. 
The studies about stress have confirmed the 
commonality of physiological changes that occur 
during biological and psychological stress. At the 
same time, this allowed us to conclude that there are 
several important differences in the mechanisms of 
their formation. For example, if biological stress 
arises as a result of direct physical impact, then in 
psychological stress, the influence of mental 

stressors is mediated through complex mental 
processes. In conclusion, it is possible to say that, 
although there are many studies aimed at studying 
stress, still this phenomenon needs more detailed 
research in both the psychological and the 
biological directions.
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various reasons, it can be physical damage (wounds 
and illnesses), strong positive or negative emotions 
(dream fulfillment, conflicts at home or work), hard 
information or vice versa, a long absence of any 
stimuli. The problem of stress, its course and 
consequences attract the attention of specialists in 
various fields of science, from doctors to 
sociologists and psychologists. Therefore, the 

concept of stress has become increasingly 
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socio-demographic characteristics of stress. 
The relevance of the study of stress lies not only in 
the need to formulate theoretical concepts, 
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diagnosing, controlling and managing stress. For 
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led to the emergence of many scientific directions 
that have identified stress differently. Thus, the 
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stress was Selye (1976). He developed the first 
biological (physiological) theory of stress, the main 
idea of which was that stress is a non-specific 
response of the body to any requirement imposed on 
it. According to the scientist, biological 
(physiological) stress acts as a natural defense 
mechanism of the body to any type of exposure. He 
suggested that biological stress is accompanied by 
such changes in the body as fast heart rate, intensive 
blood pressure and circulation, activation of the 
sympathoadrenal system, deterioration of the 
immune system, rapid breathing, muscle tension, a 
shift in metabolism, etc. (Selye, 1976). Therefore, 
the main content of Selye’s theory can be 
summarized in some key points. The first stated that 
all biological organisms have innate mechanisms 
for maintaining the state of internal balance. 
Consequently, the preservation of internal balance is 
ensured by the processes of homeostasis, which is a 
vital task of the organism. The base of the second 
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point is stressors (strong external stimuli) that 
disrupt the internal balance. According to the 
scientist, the body reacts to any stressor, pleasant or 
unpleasant, with non-specific physiological arousal.  
The next main point is explained by the growth of 
stress and adaptation to it that consists of several 
stages. The progress and transition to each stage 
depend on the level of resistance of the body, the 
intensity and duration of exposure to the stressor. 
The last important fact is that the body has limited 
reserves of adaptive capacity to prevent and relieve 
stress; therefore, their depletion can lead to diseases 
and death (Selye, 2013).

The above-explained model reflects the idea of 
Selye about the mechanisms of stress occurrence, 
the peculiarities of its progress and consequences. 
Thus, stress was considered primarily from the 
perspective of the physiological response of the 
body to physical, chemical and organic factors 
(stimuli). According to the physiologist, when 
various stimuli (bacterial infections, injuries, high 
and low temperatures, nervous and emotional 
shock, etc.) impact organisms, not only specific 
reactions are observed, but also standard 
non-specific reactions (Selye, 2013). These 
reactions were evaluated by the scientist as adaptive 
and aimed at maintaining the constancy of the 
internal balance. As a result, the generalization of 
the research results allowed Selye to substantiate the 
existence of a general adaptation syndrome 
(biological stress syndrome), which later became 
known as "stress". Thus, this syndrome is an attempt 
of the organism aimed at adapting to the changed 
conditions by including special defense 
mechanisms developed in the course of evolution. 
Selye (1946) suggested that the general adaptation 
syndrome could be explained by the passage of 
three stages:
1) The stage of anxiety (Alarm) (the body is faced 
with certain disturbing environmental factors and 
tries to adapt to them);
2) The stage of resistance (adaptation to new 
conditions);
3) The stage of exhaustion (reduction of "adaptive 
sources").
In Figure 1, it can be seen the dependence of the 
level of resistance of the body on time during stress.

According to this theory, at all stages, the main role 

Figure 1. Stages of stress

belongs to the adrenal cortex, which synthesizes the 
steroid hormones glucocorticoids that responsible 
for an adaptive function. Non-specific adaptive 
syndrome, according to Selye, has two forms: 
eustress ("useful" stress), distress (harmful stress). 
According to the scientist, eustress is characterized 
by the fact that the body mobilizes the systems, 
preparing for a fight or flight, which increases the 
body's capabilities. For example, a person in an 
extreme situation can save his life. Also, eustress is 
occurred by positive emotions. At such moments, a 
person stimulated the desire to learn about yourself 
and the environment. Moreover, people improved 
their memory and creativity. While distress occurs 
when the stressor influences for a long time, as a 
result, occurs the stage of exhaustion. Furthermore, 
distress can also occur at the stage of anxiety instead 
of eustress, if the stressor is too strong, and the body 
is not able to adapt to it (Le Fevre, Matheny, & Kolt, 
2003). Usually, when people say that they 
"experience stress" they often mean distress. As 
Kitaev-Smyk (1983) noted many researchers 
support the assumption of Selye about the existence 
of two forms of adaptation.
 
Following Selye, such scientists as Cannon, 
Gelgorn, Orbeli, Pavlov, Simonov, and others 
considered the problem of stress. Cannon (1 932) 
introduced the term «stress» to psychophysiology in 
his classic works on the universal "fight or flight" 
reaction. He made a great contribution to the study 
of the mechanisms of adaptation of the organism to 
disturbing external factors. According to the 
scientist, the central and autonomic nervous system 
provides the mobilization of hereditary programs 
"fight and flight", thereby contributing to the 
maintenance of balance.

Pavlov, during the study aimed at measuring the 
regularities of the course of nervous processes in 
critical conditions, created the theory of 
experimental neurosis (which is essentially stress). 
The scientist experimentally confirmed that 
stressful situations could lead to significant 
physiological disorders (the occurrence of stable 
hypertension, cardiac dysfunction) (Daffner & 
Pavlov, 1992). However, Orbeli (1962) in his 
researches explained the mechanisms of stress 
through the phenomenon of the "trophic" action of 
sympathetic nerves. As a result of the conducted 
studies, it was established the connection between 
the nervous system and its influence on the 
metabolism.
 
American scientist Mason considered that the 
common of all stressors is an activation of 
physiological processes responsible for emotional 

arousal, which occurs while threatening or 
unpleasant factors. Thus, according to the results of 
numerous clinical studies, doctors and physiologists 
were the first who found the physiological 
symptoms of stress and the pathogenic effect of 
stressors on the human body. Therefore, from the 
biological perspective, stress was defined as the 
process of mobilizing the body's defenses, that is, 
the initial stage of managing adaptive processes 
(Mason, 1975).
Although these concepts are recognized by many 
researchers as meaningfully completed, a number of 
its significant shortcomings can be identified. For 
example, in the concept, the dynamics of the 
relationship between the body's reactions with the 
motivating cause (stress effect) and the internal, 
psychological states takes a back seat. Moreover, 
stress is not considered to cognition, emotions, or 
action. There is also no evaluation of the correlation 
between physiological responses of the body and 
the characteristics of adaptive behavior and 
emotional state in different periods of exposure to 
stress stimuli. From a psychological point of view, 
the influence of psychosocial factors on stress is not 
taken into account, especially, the role of cognitive 
processes in the regulation of stress reactions and 
preventing stress. The further development of the 
concept of stress was accompanied by the formation 
of new theories and models that reflect the general 
biological, physiological, psychological attitudes on 
the essence of stress.

Psychological Stress
To fully understand the causes and features of stress, 
it is necessary to consider its psychological aspects. 
Furthermore, as a result of many experiments, it 
turned out that the complex and sensitive human 
psyche is able to modify the nature of the "classical 
stress" described by biological theories. So, it 
became obvious that a significant role in identifying 
stress plays theoretical and applied psychology.
One of the first psychological models is the 
psychodynamic model, which was developed by 
Sigmund Freud. In his theory, the scientist described 
two types of the origin and manifestation of anxiety: 
a) signaling anxiety (occurs as a reaction of 
anticipation of real external danger); b) traumatic 
anxiety (develops under the influence of an 
unconscious, internal source). Thus, to describe the 
symptoms of this condition, Freud determined the 
term "Psychopathology of Everyday Life" (Freud, 
1989).The psychological dictionary defines stress as 
the state, which is characterized by non-specific 
protective reactions of the body (physical, 
psychological, and behavioral) in response to 
extreme stimuli that violate its homeostasis and the 
nervous system (American Psychological 

Association, 2021). Homeostasis is a set of 
self-regulation processes that allows all organisms 
to maintain the constancy of their internal states in 
any changes of the external environment. Therefore, 
to better understand the definition of stress, it is 
necessary to explain in detail what non-specific 
protective reactions mean (Wayne & Radstadt, 
1973). Any factors that are harmful to the body 
cause protective reactions: specific and 
non-specific, whose role is to maintain homeostasis. 
Specific is reactions that have particular effects on 
the body, for example, vomiting when toxic 
substances enter the digestive system, coughing and 
sneezing to clean the respiratory tract, excessive 
sweating in the hot weather to cool the body. 
However, non-specific reactions understand as the 
same response of the body to all kinds of stressors, 
whether it is a physiological trauma or negative 
experiences.

The greatest psychological studies aimed at 
determining stress were made by Lazarus, Lanier, 
and Folkman. Analyzing the mental manifestations 
of the syndrome described by Selye, the scientists 
introduced the concept of psychological (emotional) 
stress. If physiological stress occurs in connection 
with direct physical impact, then in psychological 
stress, the influence of mental stressors (stressful 
situation) is mediated through complex mental 
processes. Thus, in studies concerning 
psychological stress, there is an attempt to correlate 
the mental and physiological components (Lazarus, 
1993). Goldstein (2003) proved that the content of 
catecholamine (epinephrine and norepinephrine) in 
the blood has a high correlation with the severity of 
emotional experiences and personal predisposition 
to them. In particular, the predominance of 
epinephrine in comparison with norepinephrine is 
associated with the occurrence of anxiety, fear, and 
feelings of defencelessness. On the contrary, the 
predominance of norepinephrine causes the feeling 
of determination or anger.

Lazarus (1993) suggested that stress is associated 
with the activation of cognitive systems through 
which a person determines the degree of threat and 
compares the difficulties. According to 
Kitaev-Smyk (1983), the content of stress includes 
both primary emotional reactions and mental 
symptoms caused by bodily injuries, affective 
reactions and physiological mechanisms. While 
Stolyarenko, (2002) believed that, it is impossible to 
reduce psychological stress only to emotional 
reactions. He considered that emotions are only one 
of the characteristics of mental activity, which is 
always holistic and includes motivational, 
cognitive, volitional and psychomotor components. 

Hence, the scientist understood the terms 
psychological stress as a complex psychological 
reaction to a hard situation. Also, he found that 
psychological stress is much more than biological, 
depends on the individual psychological 
characteristics of a person (Stolyarenko, 2002).
Interest in the problem of human adaptation to 
critical environmental factors has increased due to 
the growth of stress diseases (Kitaev-Smyk, 1983). 
If a few decades ago it was possible to believe that 
only some diseases (bronchial asthma, peptic ulcer 
disease, hypertension, migraine, etc.) is appear 
because of psychological factors. However, 
nowadays, almost all somatic diseases, beginning 
from the flu to cancer, are considered to a certain 
extent "psychosomatic". Thus, during the 
experimental studies in clinics, it was found that 
people who are constantly in nervous tension are 
more difficult to endure viral infections (Abolin, 
1987). As a result, psychological stress is a mental 
state characterized by non-specific systemic 
changes in the activity of the human psyche. 
Psychological stress cannot be identical to 
physiological stress, because it has its psychological 
characteristics. Moreover, it can occur 
independently, as well as initiate and change 
biological stress.

By analyzing the structure of psychological stress 
and clarifying its features, it is important to pay 
attention to such a mediating variable as a threat. 
The threat is presented to the individual in the form 
of information, symbols, dangerous situations, etc. 
Threat assessment processes are associated with the 
analysis of the significance of the situation and the 
attitude to it. There are three types of stress 
assessments (Kuznetsova, Petrovskaya, & 
Ryazantseva, 2012):

The traumatic loss (real or expected) of something 
that has personal importance (the death of a spouse, 
a job loss, etc.);
The fear that arises when people are required to 
have abilities that are superior to those they have;
The difficult task, a problem, a responsible and 
potentially risky situation.
 
As discussed above, the peculiarity of psychological 
stress develops under the influence of not only real 
but also probabilistic events, causing anxiety and 
fear. For example, if a person has experienced 
suffocation during a flight on an airplane, then the 
thought of the upcoming flight can cause a strong 
negative emotional reaction. Thus, the development 
of psychological stress is influenced by many 
personal factors, the most important of which are: 
emotional stability of the individual; locus of 

control; experience of similar stressful situations in 
the past; features of thinking that affect the 
perception of a stressful situation; the willingness of 
a person to ask for social support, etc.

Differences between Biological and 
Psychological Stress
American scientist Lazarus (1993), who actively 
opposed approaches that combine physiological and 
psychological stress, proposed one of the first 
typologies of stress. Identifying two types of stress, 
physiological and psychological, Lazarus 
emphasized their differences in the characteristics, 
the mechanisms of occurrence and the nature of the 
response. He suggested that biological 
(physiological stress) is characterized by a violation 
of homeostasis and is caused by the direct effect of 
unfavorable stimuli on the body. Thus, different 
forms of metabolism and the state of various body 
functions determine the manifestation of 
physiological stress. Among the factors that cause it, 
the most popular are hunger, hypothermia, thirst, 
circulatory disorders, respiratory disorders, nervous 
system functions, etc. Moreover, in physiological 
stresses, catabolic and anabolic stress-related 
mechanisms are consistently occurred and involved 
in the processes of self-regulation and provide 
various forms of homeostasis. The restoration of 
homeostatic stability is carried out by visceral and 
neurohumoral mechanisms, which determine the 
stereotypical nature of reactions under 
physiological stress.

Psychological stress, in the studies of Lazarus, is 
defined as a person's reaction to the peculiarities of 
interaction between the individual and the 
surrounding environment. Later, psychological 
stress was interpreted not only as a reaction but also 
as a process in which the requirements of the 
environment are considered by the individual based 
on its resources and the probability of resolving the 
problem situation (Shcherbatykh, 2006).

Summarizing the distinctive characteristic 

presented in the table (Kuznetsova, Petrovskaya, & 
Ryazantseva, 2012), the most important difference 
is that physiological stress usually causes 
stereotyped reactions through nervous and 
hormonal mechanisms, while psychological stress 
does not always lead to the expected reactions. The 
reaction to a psychological threat can be expressed 
as fear, depression, various visceral changes, and 
deterioration of performance indicators, motor 
disorders, etc.

The differentiation of psychological stress is 
conditional because the emergence of emotions is 
always associated with incoming information. For 
instance, the person who broke his leg, realizing that 
he will not be able to walk, consequently 
experiences negative feelings. This example 
includes all types of stressors (physiological, 
informational and emotional). The occurrence of 
only psychological stress is mainly related to the 
interaction between a person and society. On the one 
hand, it can occur because of the pain of one-sided 
love or betrayal. On the other hand, as a result of a 
person's thoughts or anxiety about the future.
As mentioned above, the causes of biological stress 
are always real, while psychological stress can also 
occur as a result of virtual, contrived danger 
(Shcherbatykh, 2006). Biological stressors always 
provide a real threat while psychological stressors 
threaten social status, self-esteem, etc. Moreover, 
emotions caused by biological stress are always 
primary like fear anger and pain, but anxiety, 
irritability, envy, depression are an indication of 
psychological stress. Personal characteristics have 
little influence on the formation of biological stress, 
in contrast to psychological stress.
In the psychological literature, there are four forms 
of stress reactions: physiological, behavioral, 
emotional, and intellectual (Kuznetsova, 
Petrovskaya, & Ryazantseva, 2012).

The physiological form of stress.
Physiological manifestations of stress affect almost 
all systems of the human body (digestive, 
cardiovascular, respiratory). The signs of stress at 
the physiological level include:
Subjective experiences of a person faced stress 
(pain in the heart and other organs, difficulty 
breathing, muscle tension, unpleasant sensations in 
the digestive organs, etc.);
Objectively determined changes in individual organ 
systems (changes in vascular tone, increased blood 
pressure, etc.);
Violation of complex physiological functions 
(weakening of the immune system, increased 
fatigue, rapid changes in body weight, etc.).
The behavioral form of stress.

The variety of behavioral manifestations of stress 
can be classified into four groups:

Psychomotor disorders (excessive muscle tension, 
changes in the rhythm of breathing, trembling of the 
voice, etc.);
Lifestyle changes (violation of the daily routine, 
sleep disorders, abandonment of healthy habits, 
etc.);
Occupational disorders (low productivity of 
professional activity, increased fatigue, etc.);
Violations of social and role functions (increased 
conflict, high aggressiveness, less attention to the 
social norms and standards, etc.).

The emotional form of stress.
The emotional manifestations relate primarily to the 
characteristics of the general emotional background, 
which takes on a negative, pessimistic tone 
(irritability, depression, aggression, anger, possible 
affective states) (Shcherbatykh, 2006). Prolonged or 
repeated short-term stress can lead to a change in 
both the character and the appearance of new traits 
(introversion, low self-esteem, etc.). In the presence 
of unfavorable prerequisites (endogenous and 
exogenous), the above-described changes can go 
beyond the psychological norm and acquire features 
of psychopathology (neurosis).

The intellectual form of stress.
The change in intellectual processes concerns a 
decrease in the mental potential in general 
(Shcherbatykh, 2006). The constant strain caused by 
thoughts about stressful situations leads to a 
violation of the processes of attention 
(concentration difficulties, increased distractibility, 
narrowing of the field of attention and memory 
problems). Moreover, stress can lead to a violation 
of the perception of information.

Conclusion
To summarize the above information, it is possible 
to say that stress has always been an integral part of 
a people’s life. Herewith, stress does not harm 
health by itself, since its main purpose is to adapt the 
body to changes in the external or internal 
environment. The main risk lies in the long-term 
exposure to stress, turning it into a disease that 
negatively affects our physical and mental health. 
The studies about stress have confirmed the 
commonality of physiological changes that occur 
during biological and psychological stress. At the 
same time, this allowed us to conclude that there are 
several important differences in the mechanisms of 
their formation. For example, if biological stress 
arises as a result of direct physical impact, then in 
psychological stress, the influence of mental 

stressors is mediated through complex mental 
processes. In conclusion, it is possible to say that, 
although there are many studies aimed at studying 
stress, still this phenomenon needs more detailed 
research in both the psychological and the 
biological directions.
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Abstract
In the twenty-first century, stress becomes one of 
the most relevant topics in both the academic 
literature and the practice of specialists from 
different fields. This is because the human body 
cannot easily adapt to rapidly changing 
environmental conditions, resulting in stress. Thus, 
the purpose of this article is to define the 
mechanisms, symptoms, and forms of both 
psychological and biological stress, as well as 
determine the differences between them. In the first 
part of the article, the concept of biological stress 
and its features were described. In the second part, 
the main definitions of psychological stress and the 
stages of its formation were considered. Moreover, 
such concepts as eustress and distress were also 
described. In the final part, a comparative analysis 
of the differences between psychological and 
biological stress was carried out.
Keywords: Biological stress, Psychological Stress, 
Eustress, Distress

Özet
Yirmi birinci yüzyılda, stres hem akademik 
literatürde hem de farklı alanlardan uzmanların 
dikkatını çeken güncel konulardan biri 
sayılmaktadır. Bunun sebebi ise insan vücudunun 
hızla değişen çevresel koşullara kolayca uyum 
sağlayamaması nedeniyle stresin oluşmasıdır. Bu 
nedenle, makalenin amacı, hem psikolojik hem de 
biyolojik stresin mekanizmalarını, semptomlarını 
ve biçimlerini tanımlamak ve aralarındaki 
farklılıkları belirlemektir. Makalenin ilk bölümünde 
biyolojik stres kavramı ve özellikleri 
açıklanmaktadır. İkinci bölümünde ise, psikolojik 
stresin ana tanımları ve oluşum aşamaları ele 
alınmıştır. Üstelik, eustress ve distress gibi 
kavramlar da tanımlanmıştır. Son bölümde, 
psikolojik ve biyolojik stres arasındaki farklılıkların 
karşılaştırmalı bir analizi yapılmıştır.
Anahtar kelimeler: Biyolojik stres, Psikolojik stres, 
Eustress, Distress

Introduction
Aggression, chronic fatigue, causeless irritability, 
regular headaches, self-pity, decreased appetite, 
problems with the gastrointestinal tract, sleep 
disorders are often symptoms of stress. 
Consequently, everyone is exposed to stress for 
various reasons, it can be physical damage (wounds 
and illnesses), strong positive or negative emotions 
(dream fulfillment, conflicts at home or work), hard 
information or vice versa, a long absence of any 
stimuli. The problem of stress, its course and 
consequences attract the attention of specialists in 
various fields of science, from doctors to 
sociologists and psychologists. Therefore, the 

concept of stress has become increasingly 
interdisciplinary. In recent decades, the number of 
publications on stress has increased significantly. 
The scientists mainly studied the biochemical and 
neurophysiological mechanisms, psychological and 
socio-demographic characteristics of stress. 
The relevance of the study of stress lies not only in 
the need to formulate theoretical concepts, 
methodology and psychological correction of the 
stress consequences. However, it is also relevant to 
study the mechanisms that allow quickly 
diagnosing, controlling and managing stress. For 
example, one of the most important problems of 
sports psychology is the formation of athletes' skills 
to control their mental state, manage and prevent the 
transition of normal adaptive stress into a negative 
stage of distress. Thus, to better understand the 
structure, course and causes of stress in this article, 
two main types of stress were considered: biological 
and psychological. Therefore, the main purpose of 
the current article is to study the concepts, 
mechanisms, forms of biological and psychological 
stress, as well as determine the differences between 
these two types of stress.

According to scientists stress as a category 
combines a wide range of complex phenomena: 
psychophysiological, personal, social, etc. The 
multiplicity and complexity of this problem have 
led to the emergence of many scientific directions 
that have identified stress differently. Thus, the 
concept of stress is reflected in a number of its 
theories and models, which differ significantly from 
each other.

Biological Stress
One of the first scientists who made researches on 
stress was Selye (1976). He developed the first 
biological (physiological) theory of stress, the main 
idea of which was that stress is a non-specific 
response of the body to any requirement imposed on 
it. According to the scientist, biological 
(physiological) stress acts as a natural defense 
mechanism of the body to any type of exposure. He 
suggested that biological stress is accompanied by 
such changes in the body as fast heart rate, intensive 
blood pressure and circulation, activation of the 
sympathoadrenal system, deterioration of the 
immune system, rapid breathing, muscle tension, a 
shift in metabolism, etc. (Selye, 1976). Therefore, 
the main content of Selye’s theory can be 
summarized in some key points. The first stated that 
all biological organisms have innate mechanisms 
for maintaining the state of internal balance. 
Consequently, the preservation of internal balance is 
ensured by the processes of homeostasis, which is a 
vital task of the organism. The base of the second 
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point is stressors (strong external stimuli) that 
disrupt the internal balance. According to the 
scientist, the body reacts to any stressor, pleasant or 
unpleasant, with non-specific physiological arousal.  
The next main point is explained by the growth of 
stress and adaptation to it that consists of several 
stages. The progress and transition to each stage 
depend on the level of resistance of the body, the 
intensity and duration of exposure to the stressor. 
The last important fact is that the body has limited 
reserves of adaptive capacity to prevent and relieve 
stress; therefore, their depletion can lead to diseases 
and death (Selye, 2013).

The above-explained model reflects the idea of 
Selye about the mechanisms of stress occurrence, 
the peculiarities of its progress and consequences. 
Thus, stress was considered primarily from the 
perspective of the physiological response of the 
body to physical, chemical and organic factors 
(stimuli). According to the physiologist, when 
various stimuli (bacterial infections, injuries, high 
and low temperatures, nervous and emotional 
shock, etc.) impact organisms, not only specific 
reactions are observed, but also standard 
non-specific reactions (Selye, 2013). These 
reactions were evaluated by the scientist as adaptive 
and aimed at maintaining the constancy of the 
internal balance. As a result, the generalization of 
the research results allowed Selye to substantiate the 
existence of a general adaptation syndrome 
(biological stress syndrome), which later became 
known as "stress". Thus, this syndrome is an attempt 
of the organism aimed at adapting to the changed 
conditions by including special defense 
mechanisms developed in the course of evolution. 
Selye (1946) suggested that the general adaptation 
syndrome could be explained by the passage of 
three stages:
1) The stage of anxiety (Alarm) (the body is faced 
with certain disturbing environmental factors and 
tries to adapt to them);
2) The stage of resistance (adaptation to new 
conditions);
3) The stage of exhaustion (reduction of "adaptive 
sources").
In Figure 1, it can be seen the dependence of the 
level of resistance of the body on time during stress.

According to this theory, at all stages, the main role 

belongs to the adrenal cortex, which synthesizes the 
steroid hormones glucocorticoids that responsible 
for an adaptive function. Non-specific adaptive 
syndrome, according to Selye, has two forms: 
eustress ("useful" stress), distress (harmful stress). 
According to the scientist, eustress is characterized 
by the fact that the body mobilizes the systems, 
preparing for a fight or flight, which increases the 
body's capabilities. For example, a person in an 
extreme situation can save his life. Also, eustress is 
occurred by positive emotions. At such moments, a 
person stimulated the desire to learn about yourself 
and the environment. Moreover, people improved 
their memory and creativity. While distress occurs 
when the stressor influences for a long time, as a 
result, occurs the stage of exhaustion. Furthermore, 
distress can also occur at the stage of anxiety instead 
of eustress, if the stressor is too strong, and the body 
is not able to adapt to it (Le Fevre, Matheny, & Kolt, 
2003). Usually, when people say that they 
"experience stress" they often mean distress. As 
Kitaev-Smyk (1983) noted many researchers 
support the assumption of Selye about the existence 
of two forms of adaptation.
 
Following Selye, such scientists as Cannon, 
Gelgorn, Orbeli, Pavlov, Simonov, and others 
considered the problem of stress. Cannon (1 932) 
introduced the term «stress» to psychophysiology in 
his classic works on the universal "fight or flight" 
reaction. He made a great contribution to the study 
of the mechanisms of adaptation of the organism to 
disturbing external factors. According to the 
scientist, the central and autonomic nervous system 
provides the mobilization of hereditary programs 
"fight and flight", thereby contributing to the 
maintenance of balance.

Pavlov, during the study aimed at measuring the 
regularities of the course of nervous processes in 
critical conditions, created the theory of 
experimental neurosis (which is essentially stress). 
The scientist experimentally confirmed that 
stressful situations could lead to significant 
physiological disorders (the occurrence of stable 
hypertension, cardiac dysfunction) (Daffner & 
Pavlov, 1992). However, Orbeli (1962) in his 
researches explained the mechanisms of stress 
through the phenomenon of the "trophic" action of 
sympathetic nerves. As a result of the conducted 
studies, it was established the connection between 
the nervous system and its influence on the 
metabolism.
 
American scientist Mason considered that the 
common of all stressors is an activation of 
physiological processes responsible for emotional 

arousal, which occurs while threatening or 
unpleasant factors. Thus, according to the results of 
numerous clinical studies, doctors and physiologists 
were the first who found the physiological 
symptoms of stress and the pathogenic effect of 
stressors on the human body. Therefore, from the 
biological perspective, stress was defined as the 
process of mobilizing the body's defenses, that is, 
the initial stage of managing adaptive processes 
(Mason, 1975).
Although these concepts are recognized by many 
researchers as meaningfully completed, a number of 
its significant shortcomings can be identified. For 
example, in the concept, the dynamics of the 
relationship between the body's reactions with the 
motivating cause (stress effect) and the internal, 
psychological states takes a back seat. Moreover, 
stress is not considered to cognition, emotions, or 
action. There is also no evaluation of the correlation 
between physiological responses of the body and 
the characteristics of adaptive behavior and 
emotional state in different periods of exposure to 
stress stimuli. From a psychological point of view, 
the influence of psychosocial factors on stress is not 
taken into account, especially, the role of cognitive 
processes in the regulation of stress reactions and 
preventing stress. The further development of the 
concept of stress was accompanied by the formation 
of new theories and models that reflect the general 
biological, physiological, psychological attitudes on 
the essence of stress.

Psychological Stress
To fully understand the causes and features of stress, 
it is necessary to consider its psychological aspects. 
Furthermore, as a result of many experiments, it 
turned out that the complex and sensitive human 
psyche is able to modify the nature of the "classical 
stress" described by biological theories. So, it 
became obvious that a significant role in identifying 
stress plays theoretical and applied psychology.
One of the first psychological models is the 
psychodynamic model, which was developed by 
Sigmund Freud. In his theory, the scientist described 
two types of the origin and manifestation of anxiety: 
a) signaling anxiety (occurs as a reaction of 
anticipation of real external danger); b) traumatic 
anxiety (develops under the influence of an 
unconscious, internal source). Thus, to describe the 
symptoms of this condition, Freud determined the 
term "Psychopathology of Everyday Life" (Freud, 
1989).The psychological dictionary defines stress as 
the state, which is characterized by non-specific 
protective reactions of the body (physical, 
psychological, and behavioral) in response to 
extreme stimuli that violate its homeostasis and the 
nervous system (American Psychological 

Association, 2021). Homeostasis is a set of 
self-regulation processes that allows all organisms 
to maintain the constancy of their internal states in 
any changes of the external environment. Therefore, 
to better understand the definition of stress, it is 
necessary to explain in detail what non-specific 
protective reactions mean (Wayne & Radstadt, 
1973). Any factors that are harmful to the body 
cause protective reactions: specific and 
non-specific, whose role is to maintain homeostasis. 
Specific is reactions that have particular effects on 
the body, for example, vomiting when toxic 
substances enter the digestive system, coughing and 
sneezing to clean the respiratory tract, excessive 
sweating in the hot weather to cool the body. 
However, non-specific reactions understand as the 
same response of the body to all kinds of stressors, 
whether it is a physiological trauma or negative 
experiences.

The greatest psychological studies aimed at 
determining stress were made by Lazarus, Lanier, 
and Folkman. Analyzing the mental manifestations 
of the syndrome described by Selye, the scientists 
introduced the concept of psychological (emotional) 
stress. If physiological stress occurs in connection 
with direct physical impact, then in psychological 
stress, the influence of mental stressors (stressful 
situation) is mediated through complex mental 
processes. Thus, in studies concerning 
psychological stress, there is an attempt to correlate 
the mental and physiological components (Lazarus, 
1993). Goldstein (2003) proved that the content of 
catecholamine (epinephrine and norepinephrine) in 
the blood has a high correlation with the severity of 
emotional experiences and personal predisposition 
to them. In particular, the predominance of 
epinephrine in comparison with norepinephrine is 
associated with the occurrence of anxiety, fear, and 
feelings of defencelessness. On the contrary, the 
predominance of norepinephrine causes the feeling 
of determination or anger.

Lazarus (1993) suggested that stress is associated 
with the activation of cognitive systems through 
which a person determines the degree of threat and 
compares the difficulties. According to 
Kitaev-Smyk (1983), the content of stress includes 
both primary emotional reactions and mental 
symptoms caused by bodily injuries, affective 
reactions and physiological mechanisms. While 
Stolyarenko, (2002) believed that, it is impossible to 
reduce psychological stress only to emotional 
reactions. He considered that emotions are only one 
of the characteristics of mental activity, which is 
always holistic and includes motivational, 
cognitive, volitional and psychomotor components. 

Hence, the scientist understood the terms 
psychological stress as a complex psychological 
reaction to a hard situation. Also, he found that 
psychological stress is much more than biological, 
depends on the individual psychological 
characteristics of a person (Stolyarenko, 2002).
Interest in the problem of human adaptation to 
critical environmental factors has increased due to 
the growth of stress diseases (Kitaev-Smyk, 1983). 
If a few decades ago it was possible to believe that 
only some diseases (bronchial asthma, peptic ulcer 
disease, hypertension, migraine, etc.) is appear 
because of psychological factors. However, 
nowadays, almost all somatic diseases, beginning 
from the flu to cancer, are considered to a certain 
extent "psychosomatic". Thus, during the 
experimental studies in clinics, it was found that 
people who are constantly in nervous tension are 
more difficult to endure viral infections (Abolin, 
1987). As a result, psychological stress is a mental 
state characterized by non-specific systemic 
changes in the activity of the human psyche. 
Psychological stress cannot be identical to 
physiological stress, because it has its psychological 
characteristics. Moreover, it can occur 
independently, as well as initiate and change 
biological stress.

By analyzing the structure of psychological stress 
and clarifying its features, it is important to pay 
attention to such a mediating variable as a threat. 
The threat is presented to the individual in the form 
of information, symbols, dangerous situations, etc. 
Threat assessment processes are associated with the 
analysis of the significance of the situation and the 
attitude to it. There are three types of stress 
assessments (Kuznetsova, Petrovskaya, & 
Ryazantseva, 2012):

The traumatic loss (real or expected) of something 
that has personal importance (the death of a spouse, 
a job loss, etc.);
The fear that arises when people are required to 
have abilities that are superior to those they have;
The difficult task, a problem, a responsible and 
potentially risky situation.
 
As discussed above, the peculiarity of psychological 
stress develops under the influence of not only real 
but also probabilistic events, causing anxiety and 
fear. For example, if a person has experienced 
suffocation during a flight on an airplane, then the 
thought of the upcoming flight can cause a strong 
negative emotional reaction. Thus, the development 
of psychological stress is influenced by many 
personal factors, the most important of which are: 
emotional stability of the individual; locus of 

control; experience of similar stressful situations in 
the past; features of thinking that affect the 
perception of a stressful situation; the willingness of 
a person to ask for social support, etc.

Differences between Biological and 
Psychological Stress
American scientist Lazarus (1993), who actively 
opposed approaches that combine physiological and 
psychological stress, proposed one of the first 
typologies of stress. Identifying two types of stress, 
physiological and psychological, Lazarus 
emphasized their differences in the characteristics, 
the mechanisms of occurrence and the nature of the 
response. He suggested that biological 
(physiological stress) is characterized by a violation 
of homeostasis and is caused by the direct effect of 
unfavorable stimuli on the body. Thus, different 
forms of metabolism and the state of various body 
functions determine the manifestation of 
physiological stress. Among the factors that cause it, 
the most popular are hunger, hypothermia, thirst, 
circulatory disorders, respiratory disorders, nervous 
system functions, etc. Moreover, in physiological 
stresses, catabolic and anabolic stress-related 
mechanisms are consistently occurred and involved 
in the processes of self-regulation and provide 
various forms of homeostasis. The restoration of 
homeostatic stability is carried out by visceral and 
neurohumoral mechanisms, which determine the 
stereotypical nature of reactions under 
physiological stress.

Psychological stress, in the studies of Lazarus, is 
defined as a person's reaction to the peculiarities of 
interaction between the individual and the 
surrounding environment. Later, psychological 
stress was interpreted not only as a reaction but also 
as a process in which the requirements of the 
environment are considered by the individual based 
on its resources and the probability of resolving the 
problem situation (Shcherbatykh, 2006).

Summarizing the distinctive characteristic 

presented in the table (Kuznetsova, Petrovskaya, & 
Ryazantseva, 2012), the most important difference 
is that physiological stress usually causes 
stereotyped reactions through nervous and 
hormonal mechanisms, while psychological stress 
does not always lead to the expected reactions. The 
reaction to a psychological threat can be expressed 
as fear, depression, various visceral changes, and 
deterioration of performance indicators, motor 
disorders, etc.

The differentiation of psychological stress is 
conditional because the emergence of emotions is 
always associated with incoming information. For 
instance, the person who broke his leg, realizing that 
he will not be able to walk, consequently 
experiences negative feelings. This example 
includes all types of stressors (physiological, 
informational and emotional). The occurrence of 
only psychological stress is mainly related to the 
interaction between a person and society. On the one 
hand, it can occur because of the pain of one-sided 
love or betrayal. On the other hand, as a result of a 
person's thoughts or anxiety about the future.
As mentioned above, the causes of biological stress 
are always real, while psychological stress can also 
occur as a result of virtual, contrived danger 
(Shcherbatykh, 2006). Biological stressors always 
provide a real threat while psychological stressors 
threaten social status, self-esteem, etc. Moreover, 
emotions caused by biological stress are always 
primary like fear anger and pain, but anxiety, 
irritability, envy, depression are an indication of 
psychological stress. Personal characteristics have 
little influence on the formation of biological stress, 
in contrast to psychological stress.
In the psychological literature, there are four forms 
of stress reactions: physiological, behavioral, 
emotional, and intellectual (Kuznetsova, 
Petrovskaya, & Ryazantseva, 2012).

The physiological form of stress.
Physiological manifestations of stress affect almost 
all systems of the human body (digestive, 
cardiovascular, respiratory). The signs of stress at 
the physiological level include:
Subjective experiences of a person faced stress 
(pain in the heart and other organs, difficulty 
breathing, muscle tension, unpleasant sensations in 
the digestive organs, etc.);
Objectively determined changes in individual organ 
systems (changes in vascular tone, increased blood 
pressure, etc.);
Violation of complex physiological functions 
(weakening of the immune system, increased 
fatigue, rapid changes in body weight, etc.).
The behavioral form of stress.

The variety of behavioral manifestations of stress 
can be classified into four groups:

Psychomotor disorders (excessive muscle tension, 
changes in the rhythm of breathing, trembling of the 
voice, etc.);
Lifestyle changes (violation of the daily routine, 
sleep disorders, abandonment of healthy habits, 
etc.);
Occupational disorders (low productivity of 
professional activity, increased fatigue, etc.);
Violations of social and role functions (increased 
conflict, high aggressiveness, less attention to the 
social norms and standards, etc.).

The emotional form of stress.
The emotional manifestations relate primarily to the 
characteristics of the general emotional background, 
which takes on a negative, pessimistic tone 
(irritability, depression, aggression, anger, possible 
affective states) (Shcherbatykh, 2006). Prolonged or 
repeated short-term stress can lead to a change in 
both the character and the appearance of new traits 
(introversion, low self-esteem, etc.). In the presence 
of unfavorable prerequisites (endogenous and 
exogenous), the above-described changes can go 
beyond the psychological norm and acquire features 
of psychopathology (neurosis).

The intellectual form of stress.
The change in intellectual processes concerns a 
decrease in the mental potential in general 
(Shcherbatykh, 2006). The constant strain caused by 
thoughts about stressful situations leads to a 
violation of the processes of attention 
(concentration difficulties, increased distractibility, 
narrowing of the field of attention and memory 
problems). Moreover, stress can lead to a violation 
of the perception of information.

Conclusion
To summarize the above information, it is possible 
to say that stress has always been an integral part of 
a people’s life. Herewith, stress does not harm 
health by itself, since its main purpose is to adapt the 
body to changes in the external or internal 
environment. The main risk lies in the long-term 
exposure to stress, turning it into a disease that 
negatively affects our physical and mental health. 
The studies about stress have confirmed the 
commonality of physiological changes that occur 
during biological and psychological stress. At the 
same time, this allowed us to conclude that there are 
several important differences in the mechanisms of 
their formation. For example, if biological stress 
arises as a result of direct physical impact, then in 
psychological stress, the influence of mental 

stressors is mediated through complex mental 
processes. In conclusion, it is possible to say that, 
although there are many studies aimed at studying 
stress, still this phenomenon needs more detailed 
research in both the psychological and the 
biological directions.
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Abstract
In the twenty-first century, stress becomes one of 
the most relevant topics in both the academic 
literature and the practice of specialists from 
different fields. This is because the human body 
cannot easily adapt to rapidly changing 
environmental conditions, resulting in stress. Thus, 
the purpose of this article is to define the 
mechanisms, symptoms, and forms of both 
psychological and biological stress, as well as 
determine the differences between them. In the first 
part of the article, the concept of biological stress 
and its features were described. In the second part, 
the main definitions of psychological stress and the 
stages of its formation were considered. Moreover, 
such concepts as eustress and distress were also 
described. In the final part, a comparative analysis 
of the differences between psychological and 
biological stress was carried out.
Keywords: Biological stress, Psychological Stress, 
Eustress, Distress

Özet
Yirmi birinci yüzyılda, stres hem akademik 
literatürde hem de farklı alanlardan uzmanların 
dikkatını çeken güncel konulardan biri 
sayılmaktadır. Bunun sebebi ise insan vücudunun 
hızla değişen çevresel koşullara kolayca uyum 
sağlayamaması nedeniyle stresin oluşmasıdır. Bu 
nedenle, makalenin amacı, hem psikolojik hem de 
biyolojik stresin mekanizmalarını, semptomlarını 
ve biçimlerini tanımlamak ve aralarındaki 
farklılıkları belirlemektir. Makalenin ilk bölümünde 
biyolojik stres kavramı ve özellikleri 
açıklanmaktadır. İkinci bölümünde ise, psikolojik 
stresin ana tanımları ve oluşum aşamaları ele 
alınmıştır. Üstelik, eustress ve distress gibi 
kavramlar da tanımlanmıştır. Son bölümde, 
psikolojik ve biyolojik stres arasındaki farklılıkların 
karşılaştırmalı bir analizi yapılmıştır.
Anahtar kelimeler: Biyolojik stres, Psikolojik stres, 
Eustress, Distress

Introduction
Aggression, chronic fatigue, causeless irritability, 
regular headaches, self-pity, decreased appetite, 
problems with the gastrointestinal tract, sleep 
disorders are often symptoms of stress. 
Consequently, everyone is exposed to stress for 
various reasons, it can be physical damage (wounds 
and illnesses), strong positive or negative emotions 
(dream fulfillment, conflicts at home or work), hard 
information or vice versa, a long absence of any 
stimuli. The problem of stress, its course and 
consequences attract the attention of specialists in 
various fields of science, from doctors to 
sociologists and psychologists. Therefore, the 

concept of stress has become increasingly 
interdisciplinary. In recent decades, the number of 
publications on stress has increased significantly. 
The scientists mainly studied the biochemical and 
neurophysiological mechanisms, psychological and 
socio-demographic characteristics of stress. 
The relevance of the study of stress lies not only in 
the need to formulate theoretical concepts, 
methodology and psychological correction of the 
stress consequences. However, it is also relevant to 
study the mechanisms that allow quickly 
diagnosing, controlling and managing stress. For 
example, one of the most important problems of 
sports psychology is the formation of athletes' skills 
to control their mental state, manage and prevent the 
transition of normal adaptive stress into a negative 
stage of distress. Thus, to better understand the 
structure, course and causes of stress in this article, 
two main types of stress were considered: biological 
and psychological. Therefore, the main purpose of 
the current article is to study the concepts, 
mechanisms, forms of biological and psychological 
stress, as well as determine the differences between 
these two types of stress.

According to scientists stress as a category 
combines a wide range of complex phenomena: 
psychophysiological, personal, social, etc. The 
multiplicity and complexity of this problem have 
led to the emergence of many scientific directions 
that have identified stress differently. Thus, the 
concept of stress is reflected in a number of its 
theories and models, which differ significantly from 
each other.

Biological Stress
One of the first scientists who made researches on 
stress was Selye (1976). He developed the first 
biological (physiological) theory of stress, the main 
idea of which was that stress is a non-specific 
response of the body to any requirement imposed on 
it. According to the scientist, biological 
(physiological) stress acts as a natural defense 
mechanism of the body to any type of exposure. He 
suggested that biological stress is accompanied by 
such changes in the body as fast heart rate, intensive 
blood pressure and circulation, activation of the 
sympathoadrenal system, deterioration of the 
immune system, rapid breathing, muscle tension, a 
shift in metabolism, etc. (Selye, 1976). Therefore, 
the main content of Selye’s theory can be 
summarized in some key points. The first stated that 
all biological organisms have innate mechanisms 
for maintaining the state of internal balance. 
Consequently, the preservation of internal balance is 
ensured by the processes of homeostasis, which is a 
vital task of the organism. The base of the second 
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point is stressors (strong external stimuli) that 
disrupt the internal balance. According to the 
scientist, the body reacts to any stressor, pleasant or 
unpleasant, with non-specific physiological arousal.  
The next main point is explained by the growth of 
stress and adaptation to it that consists of several 
stages. The progress and transition to each stage 
depend on the level of resistance of the body, the 
intensity and duration of exposure to the stressor. 
The last important fact is that the body has limited 
reserves of adaptive capacity to prevent and relieve 
stress; therefore, their depletion can lead to diseases 
and death (Selye, 2013).

The above-explained model reflects the idea of 
Selye about the mechanisms of stress occurrence, 
the peculiarities of its progress and consequences. 
Thus, stress was considered primarily from the 
perspective of the physiological response of the 
body to physical, chemical and organic factors 
(stimuli). According to the physiologist, when 
various stimuli (bacterial infections, injuries, high 
and low temperatures, nervous and emotional 
shock, etc.) impact organisms, not only specific 
reactions are observed, but also standard 
non-specific reactions (Selye, 2013). These 
reactions were evaluated by the scientist as adaptive 
and aimed at maintaining the constancy of the 
internal balance. As a result, the generalization of 
the research results allowed Selye to substantiate the 
existence of a general adaptation syndrome 
(biological stress syndrome), which later became 
known as "stress". Thus, this syndrome is an attempt 
of the organism aimed at adapting to the changed 
conditions by including special defense 
mechanisms developed in the course of evolution. 
Selye (1946) suggested that the general adaptation 
syndrome could be explained by the passage of 
three stages:
1) The stage of anxiety (Alarm) (the body is faced 
with certain disturbing environmental factors and 
tries to adapt to them);
2) The stage of resistance (adaptation to new 
conditions);
3) The stage of exhaustion (reduction of "adaptive 
sources").
In Figure 1, it can be seen the dependence of the 
level of resistance of the body on time during stress.

According to this theory, at all stages, the main role 

belongs to the adrenal cortex, which synthesizes the 
steroid hormones glucocorticoids that responsible 
for an adaptive function. Non-specific adaptive 
syndrome, according to Selye, has two forms: 
eustress ("useful" stress), distress (harmful stress). 
According to the scientist, eustress is characterized 
by the fact that the body mobilizes the systems, 
preparing for a fight or flight, which increases the 
body's capabilities. For example, a person in an 
extreme situation can save his life. Also, eustress is 
occurred by positive emotions. At such moments, a 
person stimulated the desire to learn about yourself 
and the environment. Moreover, people improved 
their memory and creativity. While distress occurs 
when the stressor influences for a long time, as a 
result, occurs the stage of exhaustion. Furthermore, 
distress can also occur at the stage of anxiety instead 
of eustress, if the stressor is too strong, and the body 
is not able to adapt to it (Le Fevre, Matheny, & Kolt, 
2003). Usually, when people say that they 
"experience stress" they often mean distress. As 
Kitaev-Smyk (1983) noted many researchers 
support the assumption of Selye about the existence 
of two forms of adaptation.
 
Following Selye, such scientists as Cannon, 
Gelgorn, Orbeli, Pavlov, Simonov, and others 
considered the problem of stress. Cannon (1 932) 
introduced the term «stress» to psychophysiology in 
his classic works on the universal "fight or flight" 
reaction. He made a great contribution to the study 
of the mechanisms of adaptation of the organism to 
disturbing external factors. According to the 
scientist, the central and autonomic nervous system 
provides the mobilization of hereditary programs 
"fight and flight", thereby contributing to the 
maintenance of balance.

Pavlov, during the study aimed at measuring the 
regularities of the course of nervous processes in 
critical conditions, created the theory of 
experimental neurosis (which is essentially stress). 
The scientist experimentally confirmed that 
stressful situations could lead to significant 
physiological disorders (the occurrence of stable 
hypertension, cardiac dysfunction) (Daffner & 
Pavlov, 1992). However, Orbeli (1962) in his 
researches explained the mechanisms of stress 
through the phenomenon of the "trophic" action of 
sympathetic nerves. As a result of the conducted 
studies, it was established the connection between 
the nervous system and its influence on the 
metabolism.
 
American scientist Mason considered that the 
common of all stressors is an activation of 
physiological processes responsible for emotional 

arousal, which occurs while threatening or 
unpleasant factors. Thus, according to the results of 
numerous clinical studies, doctors and physiologists 
were the first who found the physiological 
symptoms of stress and the pathogenic effect of 
stressors on the human body. Therefore, from the 
biological perspective, stress was defined as the 
process of mobilizing the body's defenses, that is, 
the initial stage of managing adaptive processes 
(Mason, 1975).
Although these concepts are recognized by many 
researchers as meaningfully completed, a number of 
its significant shortcomings can be identified. For 
example, in the concept, the dynamics of the 
relationship between the body's reactions with the 
motivating cause (stress effect) and the internal, 
psychological states takes a back seat. Moreover, 
stress is not considered to cognition, emotions, or 
action. There is also no evaluation of the correlation 
between physiological responses of the body and 
the characteristics of adaptive behavior and 
emotional state in different periods of exposure to 
stress stimuli. From a psychological point of view, 
the influence of psychosocial factors on stress is not 
taken into account, especially, the role of cognitive 
processes in the regulation of stress reactions and 
preventing stress. The further development of the 
concept of stress was accompanied by the formation 
of new theories and models that reflect the general 
biological, physiological, psychological attitudes on 
the essence of stress.

Psychological Stress
To fully understand the causes and features of stress, 
it is necessary to consider its psychological aspects. 
Furthermore, as a result of many experiments, it 
turned out that the complex and sensitive human 
psyche is able to modify the nature of the "classical 
stress" described by biological theories. So, it 
became obvious that a significant role in identifying 
stress plays theoretical and applied psychology.
One of the first psychological models is the 
psychodynamic model, which was developed by 
Sigmund Freud. In his theory, the scientist described 
two types of the origin and manifestation of anxiety: 
a) signaling anxiety (occurs as a reaction of 
anticipation of real external danger); b) traumatic 
anxiety (develops under the influence of an 
unconscious, internal source). Thus, to describe the 
symptoms of this condition, Freud determined the 
term "Psychopathology of Everyday Life" (Freud, 
1989).The psychological dictionary defines stress as 
the state, which is characterized by non-specific 
protective reactions of the body (physical, 
psychological, and behavioral) in response to 
extreme stimuli that violate its homeostasis and the 
nervous system (American Psychological 

Association, 2021). Homeostasis is a set of 
self-regulation processes that allows all organisms 
to maintain the constancy of their internal states in 
any changes of the external environment. Therefore, 
to better understand the definition of stress, it is 
necessary to explain in detail what non-specific 
protective reactions mean (Wayne & Radstadt, 
1973). Any factors that are harmful to the body 
cause protective reactions: specific and 
non-specific, whose role is to maintain homeostasis. 
Specific is reactions that have particular effects on 
the body, for example, vomiting when toxic 
substances enter the digestive system, coughing and 
sneezing to clean the respiratory tract, excessive 
sweating in the hot weather to cool the body. 
However, non-specific reactions understand as the 
same response of the body to all kinds of stressors, 
whether it is a physiological trauma or negative 
experiences.

The greatest psychological studies aimed at 
determining stress were made by Lazarus, Lanier, 
and Folkman. Analyzing the mental manifestations 
of the syndrome described by Selye, the scientists 
introduced the concept of psychological (emotional) 
stress. If physiological stress occurs in connection 
with direct physical impact, then in psychological 
stress, the influence of mental stressors (stressful 
situation) is mediated through complex mental 
processes. Thus, in studies concerning 
psychological stress, there is an attempt to correlate 
the mental and physiological components (Lazarus, 
1993). Goldstein (2003) proved that the content of 
catecholamine (epinephrine and norepinephrine) in 
the blood has a high correlation with the severity of 
emotional experiences and personal predisposition 
to them. In particular, the predominance of 
epinephrine in comparison with norepinephrine is 
associated with the occurrence of anxiety, fear, and 
feelings of defencelessness. On the contrary, the 
predominance of norepinephrine causes the feeling 
of determination or anger.

Lazarus (1993) suggested that stress is associated 
with the activation of cognitive systems through 
which a person determines the degree of threat and 
compares the difficulties. According to 
Kitaev-Smyk (1983), the content of stress includes 
both primary emotional reactions and mental 
symptoms caused by bodily injuries, affective 
reactions and physiological mechanisms. While 
Stolyarenko, (2002) believed that, it is impossible to 
reduce psychological stress only to emotional 
reactions. He considered that emotions are only one 
of the characteristics of mental activity, which is 
always holistic and includes motivational, 
cognitive, volitional and psychomotor components. 

Hence, the scientist understood the terms 
psychological stress as a complex psychological 
reaction to a hard situation. Also, he found that 
psychological stress is much more than biological, 
depends on the individual psychological 
characteristics of a person (Stolyarenko, 2002).
Interest in the problem of human adaptation to 
critical environmental factors has increased due to 
the growth of stress diseases (Kitaev-Smyk, 1983). 
If a few decades ago it was possible to believe that 
only some diseases (bronchial asthma, peptic ulcer 
disease, hypertension, migraine, etc.) is appear 
because of psychological factors. However, 
nowadays, almost all somatic diseases, beginning 
from the flu to cancer, are considered to a certain 
extent "psychosomatic". Thus, during the 
experimental studies in clinics, it was found that 
people who are constantly in nervous tension are 
more difficult to endure viral infections (Abolin, 
1987). As a result, psychological stress is a mental 
state characterized by non-specific systemic 
changes in the activity of the human psyche. 
Psychological stress cannot be identical to 
physiological stress, because it has its psychological 
characteristics. Moreover, it can occur 
independently, as well as initiate and change 
biological stress.

By analyzing the structure of psychological stress 
and clarifying its features, it is important to pay 
attention to such a mediating variable as a threat. 
The threat is presented to the individual in the form 
of information, symbols, dangerous situations, etc. 
Threat assessment processes are associated with the 
analysis of the significance of the situation and the 
attitude to it. There are three types of stress 
assessments (Kuznetsova, Petrovskaya, & 
Ryazantseva, 2012):

The traumatic loss (real or expected) of something 
that has personal importance (the death of a spouse, 
a job loss, etc.);
The fear that arises when people are required to 
have abilities that are superior to those they have;
The difficult task, a problem, a responsible and 
potentially risky situation.
 
As discussed above, the peculiarity of psychological 
stress develops under the influence of not only real 
but also probabilistic events, causing anxiety and 
fear. For example, if a person has experienced 
suffocation during a flight on an airplane, then the 
thought of the upcoming flight can cause a strong 
negative emotional reaction. Thus, the development 
of psychological stress is influenced by many 
personal factors, the most important of which are: 
emotional stability of the individual; locus of 

control; experience of similar stressful situations in 
the past; features of thinking that affect the 
perception of a stressful situation; the willingness of 
a person to ask for social support, etc.

Differences between Biological and 
Psychological Stress
American scientist Lazarus (1993), who actively 
opposed approaches that combine physiological and 
psychological stress, proposed one of the first 
typologies of stress. Identifying two types of stress, 
physiological and psychological, Lazarus 
emphasized their differences in the characteristics, 
the mechanisms of occurrence and the nature of the 
response. He suggested that biological 
(physiological stress) is characterized by a violation 
of homeostasis and is caused by the direct effect of 
unfavorable stimuli on the body. Thus, different 
forms of metabolism and the state of various body 
functions determine the manifestation of 
physiological stress. Among the factors that cause it, 
the most popular are hunger, hypothermia, thirst, 
circulatory disorders, respiratory disorders, nervous 
system functions, etc. Moreover, in physiological 
stresses, catabolic and anabolic stress-related 
mechanisms are consistently occurred and involved 
in the processes of self-regulation and provide 
various forms of homeostasis. The restoration of 
homeostatic stability is carried out by visceral and 
neurohumoral mechanisms, which determine the 
stereotypical nature of reactions under 
physiological stress.

Psychological stress, in the studies of Lazarus, is 
defined as a person's reaction to the peculiarities of 
interaction between the individual and the 
surrounding environment. Later, psychological 
stress was interpreted not only as a reaction but also 
as a process in which the requirements of the 
environment are considered by the individual based 
on its resources and the probability of resolving the 
problem situation (Shcherbatykh, 2006).

Summarizing the distinctive characteristic 

presented in the table (Kuznetsova, Petrovskaya, & 
Ryazantseva, 2012), the most important difference 
is that physiological stress usually causes 
stereotyped reactions through nervous and 
hormonal mechanisms, while psychological stress 
does not always lead to the expected reactions. The 
reaction to a psychological threat can be expressed 
as fear, depression, various visceral changes, and 
deterioration of performance indicators, motor 
disorders, etc.

The differentiation of psychological stress is 
conditional because the emergence of emotions is 
always associated with incoming information. For 
instance, the person who broke his leg, realizing that 
he will not be able to walk, consequently 
experiences negative feelings. This example 
includes all types of stressors (physiological, 
informational and emotional). The occurrence of 
only psychological stress is mainly related to the 
interaction between a person and society. On the one 
hand, it can occur because of the pain of one-sided 
love or betrayal. On the other hand, as a result of a 
person's thoughts or anxiety about the future.
As mentioned above, the causes of biological stress 
are always real, while psychological stress can also 
occur as a result of virtual, contrived danger 
(Shcherbatykh, 2006). Biological stressors always 
provide a real threat while psychological stressors 
threaten social status, self-esteem, etc. Moreover, 
emotions caused by biological stress are always 
primary like fear anger and pain, but anxiety, 
irritability, envy, depression are an indication of 
psychological stress. Personal characteristics have 
little influence on the formation of biological stress, 
in contrast to psychological stress.
In the psychological literature, there are four forms 
of stress reactions: physiological, behavioral, 
emotional, and intellectual (Kuznetsova, 
Petrovskaya, & Ryazantseva, 2012).

The physiological form of stress.
Physiological manifestations of stress affect almost 
all systems of the human body (digestive, 
cardiovascular, respiratory). The signs of stress at 
the physiological level include:
Subjective experiences of a person faced stress 
(pain in the heart and other organs, difficulty 
breathing, muscle tension, unpleasant sensations in 
the digestive organs, etc.);
Objectively determined changes in individual organ 
systems (changes in vascular tone, increased blood 
pressure, etc.);
Violation of complex physiological functions 
(weakening of the immune system, increased 
fatigue, rapid changes in body weight, etc.).
The behavioral form of stress.

The variety of behavioral manifestations of stress 
can be classified into four groups:

Psychomotor disorders (excessive muscle tension, 
changes in the rhythm of breathing, trembling of the 
voice, etc.);
Lifestyle changes (violation of the daily routine, 
sleep disorders, abandonment of healthy habits, 
etc.);
Occupational disorders (low productivity of 
professional activity, increased fatigue, etc.);
Violations of social and role functions (increased 
conflict, high aggressiveness, less attention to the 
social norms and standards, etc.).

The emotional form of stress.
The emotional manifestations relate primarily to the 
characteristics of the general emotional background, 
which takes on a negative, pessimistic tone 
(irritability, depression, aggression, anger, possible 
affective states) (Shcherbatykh, 2006). Prolonged or 
repeated short-term stress can lead to a change in 
both the character and the appearance of new traits 
(introversion, low self-esteem, etc.). In the presence 
of unfavorable prerequisites (endogenous and 
exogenous), the above-described changes can go 
beyond the psychological norm and acquire features 
of psychopathology (neurosis).

The intellectual form of stress.
The change in intellectual processes concerns a 
decrease in the mental potential in general 
(Shcherbatykh, 2006). The constant strain caused by 
thoughts about stressful situations leads to a 
violation of the processes of attention 
(concentration difficulties, increased distractibility, 
narrowing of the field of attention and memory 
problems). Moreover, stress can lead to a violation 
of the perception of information.

Conclusion
To summarize the above information, it is possible 
to say that stress has always been an integral part of 
a people’s life. Herewith, stress does not harm 
health by itself, since its main purpose is to adapt the 
body to changes in the external or internal 
environment. The main risk lies in the long-term 
exposure to stress, turning it into a disease that 
negatively affects our physical and mental health. 
The studies about stress have confirmed the 
commonality of physiological changes that occur 
during biological and psychological stress. At the 
same time, this allowed us to conclude that there are 
several important differences in the mechanisms of 
their formation. For example, if biological stress 
arises as a result of direct physical impact, then in 
psychological stress, the influence of mental 

stressors is mediated through complex mental 
processes. In conclusion, it is possible to say that, 
although there are many studies aimed at studying 
stress, still this phenomenon needs more detailed 
research in both the psychological and the 
biological directions.
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Abstract
In the twenty-first century, stress becomes one of 
the most relevant topics in both the academic 
literature and the practice of specialists from 
different fields. This is because the human body 
cannot easily adapt to rapidly changing 
environmental conditions, resulting in stress. Thus, 
the purpose of this article is to define the 
mechanisms, symptoms, and forms of both 
psychological and biological stress, as well as 
determine the differences between them. In the first 
part of the article, the concept of biological stress 
and its features were described. In the second part, 
the main definitions of psychological stress and the 
stages of its formation were considered. Moreover, 
such concepts as eustress and distress were also 
described. In the final part, a comparative analysis 
of the differences between psychological and 
biological stress was carried out.
Keywords: Biological stress, Psychological Stress, 
Eustress, Distress

Özet
Yirmi birinci yüzyılda, stres hem akademik 
literatürde hem de farklı alanlardan uzmanların 
dikkatını çeken güncel konulardan biri 
sayılmaktadır. Bunun sebebi ise insan vücudunun 
hızla değişen çevresel koşullara kolayca uyum 
sağlayamaması nedeniyle stresin oluşmasıdır. Bu 
nedenle, makalenin amacı, hem psikolojik hem de 
biyolojik stresin mekanizmalarını, semptomlarını 
ve biçimlerini tanımlamak ve aralarındaki 
farklılıkları belirlemektir. Makalenin ilk bölümünde 
biyolojik stres kavramı ve özellikleri 
açıklanmaktadır. İkinci bölümünde ise, psikolojik 
stresin ana tanımları ve oluşum aşamaları ele 
alınmıştır. Üstelik, eustress ve distress gibi 
kavramlar da tanımlanmıştır. Son bölümde, 
psikolojik ve biyolojik stres arasındaki farklılıkların 
karşılaştırmalı bir analizi yapılmıştır.
Anahtar kelimeler: Biyolojik stres, Psikolojik stres, 
Eustress, Distress

Introduction
Aggression, chronic fatigue, causeless irritability, 
regular headaches, self-pity, decreased appetite, 
problems with the gastrointestinal tract, sleep 
disorders are often symptoms of stress. 
Consequently, everyone is exposed to stress for 
various reasons, it can be physical damage (wounds 
and illnesses), strong positive or negative emotions 
(dream fulfillment, conflicts at home or work), hard 
information or vice versa, a long absence of any 
stimuli. The problem of stress, its course and 
consequences attract the attention of specialists in 
various fields of science, from doctors to 
sociologists and psychologists. Therefore, the 

concept of stress has become increasingly 
interdisciplinary. In recent decades, the number of 
publications on stress has increased significantly. 
The scientists mainly studied the biochemical and 
neurophysiological mechanisms, psychological and 
socio-demographic characteristics of stress. 
The relevance of the study of stress lies not only in 
the need to formulate theoretical concepts, 
methodology and psychological correction of the 
stress consequences. However, it is also relevant to 
study the mechanisms that allow quickly 
diagnosing, controlling and managing stress. For 
example, one of the most important problems of 
sports psychology is the formation of athletes' skills 
to control their mental state, manage and prevent the 
transition of normal adaptive stress into a negative 
stage of distress. Thus, to better understand the 
structure, course and causes of stress in this article, 
two main types of stress were considered: biological 
and psychological. Therefore, the main purpose of 
the current article is to study the concepts, 
mechanisms, forms of biological and psychological 
stress, as well as determine the differences between 
these two types of stress.

According to scientists stress as a category 
combines a wide range of complex phenomena: 
psychophysiological, personal, social, etc. The 
multiplicity and complexity of this problem have 
led to the emergence of many scientific directions 
that have identified stress differently. Thus, the 
concept of stress is reflected in a number of its 
theories and models, which differ significantly from 
each other.

Biological Stress
One of the first scientists who made researches on 
stress was Selye (1976). He developed the first 
biological (physiological) theory of stress, the main 
idea of which was that stress is a non-specific 
response of the body to any requirement imposed on 
it. According to the scientist, biological 
(physiological) stress acts as a natural defense 
mechanism of the body to any type of exposure. He 
suggested that biological stress is accompanied by 
such changes in the body as fast heart rate, intensive 
blood pressure and circulation, activation of the 
sympathoadrenal system, deterioration of the 
immune system, rapid breathing, muscle tension, a 
shift in metabolism, etc. (Selye, 1976). Therefore, 
the main content of Selye’s theory can be 
summarized in some key points. The first stated that 
all biological organisms have innate mechanisms 
for maintaining the state of internal balance. 
Consequently, the preservation of internal balance is 
ensured by the processes of homeostasis, which is a 
vital task of the organism. The base of the second 
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point is stressors (strong external stimuli) that 
disrupt the internal balance. According to the 
scientist, the body reacts to any stressor, pleasant or 
unpleasant, with non-specific physiological arousal.  
The next main point is explained by the growth of 
stress and adaptation to it that consists of several 
stages. The progress and transition to each stage 
depend on the level of resistance of the body, the 
intensity and duration of exposure to the stressor. 
The last important fact is that the body has limited 
reserves of adaptive capacity to prevent and relieve 
stress; therefore, their depletion can lead to diseases 
and death (Selye, 2013).

The above-explained model reflects the idea of 
Selye about the mechanisms of stress occurrence, 
the peculiarities of its progress and consequences. 
Thus, stress was considered primarily from the 
perspective of the physiological response of the 
body to physical, chemical and organic factors 
(stimuli). According to the physiologist, when 
various stimuli (bacterial infections, injuries, high 
and low temperatures, nervous and emotional 
shock, etc.) impact organisms, not only specific 
reactions are observed, but also standard 
non-specific reactions (Selye, 2013). These 
reactions were evaluated by the scientist as adaptive 
and aimed at maintaining the constancy of the 
internal balance. As a result, the generalization of 
the research results allowed Selye to substantiate the 
existence of a general adaptation syndrome 
(biological stress syndrome), which later became 
known as "stress". Thus, this syndrome is an attempt 
of the organism aimed at adapting to the changed 
conditions by including special defense 
mechanisms developed in the course of evolution. 
Selye (1946) suggested that the general adaptation 
syndrome could be explained by the passage of 
three stages:
1) The stage of anxiety (Alarm) (the body is faced 
with certain disturbing environmental factors and 
tries to adapt to them);
2) The stage of resistance (adaptation to new 
conditions);
3) The stage of exhaustion (reduction of "adaptive 
sources").
In Figure 1, it can be seen the dependence of the 
level of resistance of the body on time during stress.

According to this theory, at all stages, the main role 

belongs to the adrenal cortex, which synthesizes the 
steroid hormones glucocorticoids that responsible 
for an adaptive function. Non-specific adaptive 
syndrome, according to Selye, has two forms: 
eustress ("useful" stress), distress (harmful stress). 
According to the scientist, eustress is characterized 
by the fact that the body mobilizes the systems, 
preparing for a fight or flight, which increases the 
body's capabilities. For example, a person in an 
extreme situation can save his life. Also, eustress is 
occurred by positive emotions. At such moments, a 
person stimulated the desire to learn about yourself 
and the environment. Moreover, people improved 
their memory and creativity. While distress occurs 
when the stressor influences for a long time, as a 
result, occurs the stage of exhaustion. Furthermore, 
distress can also occur at the stage of anxiety instead 
of eustress, if the stressor is too strong, and the body 
is not able to adapt to it (Le Fevre, Matheny, & Kolt, 
2003). Usually, when people say that they 
"experience stress" they often mean distress. As 
Kitaev-Smyk (1983) noted many researchers 
support the assumption of Selye about the existence 
of two forms of adaptation.
 
Following Selye, such scientists as Cannon, 
Gelgorn, Orbeli, Pavlov, Simonov, and others 
considered the problem of stress. Cannon (1 932) 
introduced the term «stress» to psychophysiology in 
his classic works on the universal "fight or flight" 
reaction. He made a great contribution to the study 
of the mechanisms of adaptation of the organism to 
disturbing external factors. According to the 
scientist, the central and autonomic nervous system 
provides the mobilization of hereditary programs 
"fight and flight", thereby contributing to the 
maintenance of balance.

Pavlov, during the study aimed at measuring the 
regularities of the course of nervous processes in 
critical conditions, created the theory of 
experimental neurosis (which is essentially stress). 
The scientist experimentally confirmed that 
stressful situations could lead to significant 
physiological disorders (the occurrence of stable 
hypertension, cardiac dysfunction) (Daffner & 
Pavlov, 1992). However, Orbeli (1962) in his 
researches explained the mechanisms of stress 
through the phenomenon of the "trophic" action of 
sympathetic nerves. As a result of the conducted 
studies, it was established the connection between 
the nervous system and its influence on the 
metabolism.
 
American scientist Mason considered that the 
common of all stressors is an activation of 
physiological processes responsible for emotional 

arousal, which occurs while threatening or 
unpleasant factors. Thus, according to the results of 
numerous clinical studies, doctors and physiologists 
were the first who found the physiological 
symptoms of stress and the pathogenic effect of 
stressors on the human body. Therefore, from the 
biological perspective, stress was defined as the 
process of mobilizing the body's defenses, that is, 
the initial stage of managing adaptive processes 
(Mason, 1975).
Although these concepts are recognized by many 
researchers as meaningfully completed, a number of 
its significant shortcomings can be identified. For 
example, in the concept, the dynamics of the 
relationship between the body's reactions with the 
motivating cause (stress effect) and the internal, 
psychological states takes a back seat. Moreover, 
stress is not considered to cognition, emotions, or 
action. There is also no evaluation of the correlation 
between physiological responses of the body and 
the characteristics of adaptive behavior and 
emotional state in different periods of exposure to 
stress stimuli. From a psychological point of view, 
the influence of psychosocial factors on stress is not 
taken into account, especially, the role of cognitive 
processes in the regulation of stress reactions and 
preventing stress. The further development of the 
concept of stress was accompanied by the formation 
of new theories and models that reflect the general 
biological, physiological, psychological attitudes on 
the essence of stress.

Psychological Stress
To fully understand the causes and features of stress, 
it is necessary to consider its psychological aspects. 
Furthermore, as a result of many experiments, it 
turned out that the complex and sensitive human 
psyche is able to modify the nature of the "classical 
stress" described by biological theories. So, it 
became obvious that a significant role in identifying 
stress plays theoretical and applied psychology.
One of the first psychological models is the 
psychodynamic model, which was developed by 
Sigmund Freud. In his theory, the scientist described 
two types of the origin and manifestation of anxiety: 
a) signaling anxiety (occurs as a reaction of 
anticipation of real external danger); b) traumatic 
anxiety (develops under the influence of an 
unconscious, internal source). Thus, to describe the 
symptoms of this condition, Freud determined the 
term "Psychopathology of Everyday Life" (Freud, 
1989).The psychological dictionary defines stress as 
the state, which is characterized by non-specific 
protective reactions of the body (physical, 
psychological, and behavioral) in response to 
extreme stimuli that violate its homeostasis and the 
nervous system (American Psychological 

Association, 2021). Homeostasis is a set of 
self-regulation processes that allows all organisms 
to maintain the constancy of their internal states in 
any changes of the external environment. Therefore, 
to better understand the definition of stress, it is 
necessary to explain in detail what non-specific 
protective reactions mean (Wayne & Radstadt, 
1973). Any factors that are harmful to the body 
cause protective reactions: specific and 
non-specific, whose role is to maintain homeostasis. 
Specific is reactions that have particular effects on 
the body, for example, vomiting when toxic 
substances enter the digestive system, coughing and 
sneezing to clean the respiratory tract, excessive 
sweating in the hot weather to cool the body. 
However, non-specific reactions understand as the 
same response of the body to all kinds of stressors, 
whether it is a physiological trauma or negative 
experiences.

The greatest psychological studies aimed at 
determining stress were made by Lazarus, Lanier, 
and Folkman. Analyzing the mental manifestations 
of the syndrome described by Selye, the scientists 
introduced the concept of psychological (emotional) 
stress. If physiological stress occurs in connection 
with direct physical impact, then in psychological 
stress, the influence of mental stressors (stressful 
situation) is mediated through complex mental 
processes. Thus, in studies concerning 
psychological stress, there is an attempt to correlate 
the mental and physiological components (Lazarus, 
1993). Goldstein (2003) proved that the content of 
catecholamine (epinephrine and norepinephrine) in 
the blood has a high correlation with the severity of 
emotional experiences and personal predisposition 
to them. In particular, the predominance of 
epinephrine in comparison with norepinephrine is 
associated with the occurrence of anxiety, fear, and 
feelings of defencelessness. On the contrary, the 
predominance of norepinephrine causes the feeling 
of determination or anger.

Lazarus (1993) suggested that stress is associated 
with the activation of cognitive systems through 
which a person determines the degree of threat and 
compares the difficulties. According to 
Kitaev-Smyk (1983), the content of stress includes 
both primary emotional reactions and mental 
symptoms caused by bodily injuries, affective 
reactions and physiological mechanisms. While 
Stolyarenko, (2002) believed that, it is impossible to 
reduce psychological stress only to emotional 
reactions. He considered that emotions are only one 
of the characteristics of mental activity, which is 
always holistic and includes motivational, 
cognitive, volitional and psychomotor components. 

Hence, the scientist understood the terms 
psychological stress as a complex psychological 
reaction to a hard situation. Also, he found that 
psychological stress is much more than biological, 
depends on the individual psychological 
characteristics of a person (Stolyarenko, 2002).
Interest in the problem of human adaptation to 
critical environmental factors has increased due to 
the growth of stress diseases (Kitaev-Smyk, 1983). 
If a few decades ago it was possible to believe that 
only some diseases (bronchial asthma, peptic ulcer 
disease, hypertension, migraine, etc.) is appear 
because of psychological factors. However, 
nowadays, almost all somatic diseases, beginning 
from the flu to cancer, are considered to a certain 
extent "psychosomatic". Thus, during the 
experimental studies in clinics, it was found that 
people who are constantly in nervous tension are 
more difficult to endure viral infections (Abolin, 
1987). As a result, psychological stress is a mental 
state characterized by non-specific systemic 
changes in the activity of the human psyche. 
Psychological stress cannot be identical to 
physiological stress, because it has its psychological 
characteristics. Moreover, it can occur 
independently, as well as initiate and change 
biological stress.

By analyzing the structure of psychological stress 
and clarifying its features, it is important to pay 
attention to such a mediating variable as a threat. 
The threat is presented to the individual in the form 
of information, symbols, dangerous situations, etc. 
Threat assessment processes are associated with the 
analysis of the significance of the situation and the 
attitude to it. There are three types of stress 
assessments (Kuznetsova, Petrovskaya, & 
Ryazantseva, 2012):

The traumatic loss (real or expected) of something 
that has personal importance (the death of a spouse, 
a job loss, etc.);
The fear that arises when people are required to 
have abilities that are superior to those they have;
The difficult task, a problem, a responsible and 
potentially risky situation.
 
As discussed above, the peculiarity of psychological 
stress develops under the influence of not only real 
but also probabilistic events, causing anxiety and 
fear. For example, if a person has experienced 
suffocation during a flight on an airplane, then the 
thought of the upcoming flight can cause a strong 
negative emotional reaction. Thus, the development 
of psychological stress is influenced by many 
personal factors, the most important of which are: 
emotional stability of the individual; locus of 

control; experience of similar stressful situations in 
the past; features of thinking that affect the 
perception of a stressful situation; the willingness of 
a person to ask for social support, etc.

Differences between Biological and 
Psychological Stress
American scientist Lazarus (1993), who actively 
opposed approaches that combine physiological and 
psychological stress, proposed one of the first 
typologies of stress. Identifying two types of stress, 
physiological and psychological, Lazarus 
emphasized their differences in the characteristics, 
the mechanisms of occurrence and the nature of the 
response. He suggested that biological 
(physiological stress) is characterized by a violation 
of homeostasis and is caused by the direct effect of 
unfavorable stimuli on the body. Thus, different 
forms of metabolism and the state of various body 
functions determine the manifestation of 
physiological stress. Among the factors that cause it, 
the most popular are hunger, hypothermia, thirst, 
circulatory disorders, respiratory disorders, nervous 
system functions, etc. Moreover, in physiological 
stresses, catabolic and anabolic stress-related 
mechanisms are consistently occurred and involved 
in the processes of self-regulation and provide 
various forms of homeostasis. The restoration of 
homeostatic stability is carried out by visceral and 
neurohumoral mechanisms, which determine the 
stereotypical nature of reactions under 
physiological stress.

Psychological stress, in the studies of Lazarus, is 
defined as a person's reaction to the peculiarities of 
interaction between the individual and the 
surrounding environment. Later, psychological 
stress was interpreted not only as a reaction but also 
as a process in which the requirements of the 
environment are considered by the individual based 
on its resources and the probability of resolving the 
problem situation (Shcherbatykh, 2006).

Summarizing the distinctive characteristic 

presented in the table (Kuznetsova, Petrovskaya, & 
Ryazantseva, 2012), the most important difference 
is that physiological stress usually causes 
stereotyped reactions through nervous and 
hormonal mechanisms, while psychological stress 
does not always lead to the expected reactions. The 
reaction to a psychological threat can be expressed 
as fear, depression, various visceral changes, and 
deterioration of performance indicators, motor 
disorders, etc.

The differentiation of psychological stress is 
conditional because the emergence of emotions is 
always associated with incoming information. For 
instance, the person who broke his leg, realizing that 
he will not be able to walk, consequently 
experiences negative feelings. This example 
includes all types of stressors (physiological, 
informational and emotional). The occurrence of 
only psychological stress is mainly related to the 
interaction between a person and society. On the one 
hand, it can occur because of the pain of one-sided 
love or betrayal. On the other hand, as a result of a 
person's thoughts or anxiety about the future.
As mentioned above, the causes of biological stress 
are always real, while psychological stress can also 
occur as a result of virtual, contrived danger 
(Shcherbatykh, 2006). Biological stressors always 
provide a real threat while psychological stressors 
threaten social status, self-esteem, etc. Moreover, 
emotions caused by biological stress are always 
primary like fear anger and pain, but anxiety, 
irritability, envy, depression are an indication of 
psychological stress. Personal characteristics have 
little influence on the formation of biological stress, 
in contrast to psychological stress.
In the psychological literature, there are four forms 
of stress reactions: physiological, behavioral, 
emotional, and intellectual (Kuznetsova, 
Petrovskaya, & Ryazantseva, 2012).

The physiological form of stress.
Physiological manifestations of stress affect almost 
all systems of the human body (digestive, 
cardiovascular, respiratory). The signs of stress at 
the physiological level include:
Subjective experiences of a person faced stress 
(pain in the heart and other organs, difficulty 
breathing, muscle tension, unpleasant sensations in 
the digestive organs, etc.);
Objectively determined changes in individual organ 
systems (changes in vascular tone, increased blood 
pressure, etc.);
Violation of complex physiological functions 
(weakening of the immune system, increased 
fatigue, rapid changes in body weight, etc.).
The behavioral form of stress.

The variety of behavioral manifestations of stress 
can be classified into four groups:

Psychomotor disorders (excessive muscle tension, 
changes in the rhythm of breathing, trembling of the 
voice, etc.);
Lifestyle changes (violation of the daily routine, 
sleep disorders, abandonment of healthy habits, 
etc.);
Occupational disorders (low productivity of 
professional activity, increased fatigue, etc.);
Violations of social and role functions (increased 
conflict, high aggressiveness, less attention to the 
social norms and standards, etc.).

The emotional form of stress.
The emotional manifestations relate primarily to the 
characteristics of the general emotional background, 
which takes on a negative, pessimistic tone 
(irritability, depression, aggression, anger, possible 
affective states) (Shcherbatykh, 2006). Prolonged or 
repeated short-term stress can lead to a change in 
both the character and the appearance of new traits 
(introversion, low self-esteem, etc.). In the presence 
of unfavorable prerequisites (endogenous and 
exogenous), the above-described changes can go 
beyond the psychological norm and acquire features 
of psychopathology (neurosis).

The intellectual form of stress.
The change in intellectual processes concerns a 
decrease in the mental potential in general 
(Shcherbatykh, 2006). The constant strain caused by 
thoughts about stressful situations leads to a 
violation of the processes of attention 
(concentration difficulties, increased distractibility, 
narrowing of the field of attention and memory 
problems). Moreover, stress can lead to a violation 
of the perception of information.

Conclusion
To summarize the above information, it is possible 
to say that stress has always been an integral part of 
a people’s life. Herewith, stress does not harm 
health by itself, since its main purpose is to adapt the 
body to changes in the external or internal 
environment. The main risk lies in the long-term 
exposure to stress, turning it into a disease that 
negatively affects our physical and mental health. 
The studies about stress have confirmed the 
commonality of physiological changes that occur 
during biological and psychological stress. At the 
same time, this allowed us to conclude that there are 
several important differences in the mechanisms of 
their formation. For example, if biological stress 
arises as a result of direct physical impact, then in 
psychological stress, the influence of mental 

stressors is mediated through complex mental 
processes. In conclusion, it is possible to say that, 
although there are many studies aimed at studying 
stress, still this phenomenon needs more detailed 
research in both the psychological and the 
biological directions.
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Abstract
In the twenty-first century, stress becomes one of 
the most relevant topics in both the academic 
literature and the practice of specialists from 
different fields. This is because the human body 
cannot easily adapt to rapidly changing 
environmental conditions, resulting in stress. Thus, 
the purpose of this article is to define the 
mechanisms, symptoms, and forms of both 
psychological and biological stress, as well as 
determine the differences between them. In the first 
part of the article, the concept of biological stress 
and its features were described. In the second part, 
the main definitions of psychological stress and the 
stages of its formation were considered. Moreover, 
such concepts as eustress and distress were also 
described. In the final part, a comparative analysis 
of the differences between psychological and 
biological stress was carried out.
Keywords: Biological stress, Psychological Stress, 
Eustress, Distress

Özet
Yirmi birinci yüzyılda, stres hem akademik 
literatürde hem de farklı alanlardan uzmanların 
dikkatını çeken güncel konulardan biri 
sayılmaktadır. Bunun sebebi ise insan vücudunun 
hızla değişen çevresel koşullara kolayca uyum 
sağlayamaması nedeniyle stresin oluşmasıdır. Bu 
nedenle, makalenin amacı, hem psikolojik hem de 
biyolojik stresin mekanizmalarını, semptomlarını 
ve biçimlerini tanımlamak ve aralarındaki 
farklılıkları belirlemektir. Makalenin ilk bölümünde 
biyolojik stres kavramı ve özellikleri 
açıklanmaktadır. İkinci bölümünde ise, psikolojik 
stresin ana tanımları ve oluşum aşamaları ele 
alınmıştır. Üstelik, eustress ve distress gibi 
kavramlar da tanımlanmıştır. Son bölümde, 
psikolojik ve biyolojik stres arasındaki farklılıkların 
karşılaştırmalı bir analizi yapılmıştır.
Anahtar kelimeler: Biyolojik stres, Psikolojik stres, 
Eustress, Distress

Introduction
Aggression, chronic fatigue, causeless irritability, 
regular headaches, self-pity, decreased appetite, 
problems with the gastrointestinal tract, sleep 
disorders are often symptoms of stress. 
Consequently, everyone is exposed to stress for 
various reasons, it can be physical damage (wounds 
and illnesses), strong positive or negative emotions 
(dream fulfillment, conflicts at home or work), hard 
information or vice versa, a long absence of any 
stimuli. The problem of stress, its course and 
consequences attract the attention of specialists in 
various fields of science, from doctors to 
sociologists and psychologists. Therefore, the 

concept of stress has become increasingly 
interdisciplinary. In recent decades, the number of 
publications on stress has increased significantly. 
The scientists mainly studied the biochemical and 
neurophysiological mechanisms, psychological and 
socio-demographic characteristics of stress. 
The relevance of the study of stress lies not only in 
the need to formulate theoretical concepts, 
methodology and psychological correction of the 
stress consequences. However, it is also relevant to 
study the mechanisms that allow quickly 
diagnosing, controlling and managing stress. For 
example, one of the most important problems of 
sports psychology is the formation of athletes' skills 
to control their mental state, manage and prevent the 
transition of normal adaptive stress into a negative 
stage of distress. Thus, to better understand the 
structure, course and causes of stress in this article, 
two main types of stress were considered: biological 
and psychological. Therefore, the main purpose of 
the current article is to study the concepts, 
mechanisms, forms of biological and psychological 
stress, as well as determine the differences between 
these two types of stress.

According to scientists stress as a category 
combines a wide range of complex phenomena: 
psychophysiological, personal, social, etc. The 
multiplicity and complexity of this problem have 
led to the emergence of many scientific directions 
that have identified stress differently. Thus, the 
concept of stress is reflected in a number of its 
theories and models, which differ significantly from 
each other.

Biological Stress
One of the first scientists who made researches on 
stress was Selye (1976). He developed the first 
biological (physiological) theory of stress, the main 
idea of which was that stress is a non-specific 
response of the body to any requirement imposed on 
it. According to the scientist, biological 
(physiological) stress acts as a natural defense 
mechanism of the body to any type of exposure. He 
suggested that biological stress is accompanied by 
such changes in the body as fast heart rate, intensive 
blood pressure and circulation, activation of the 
sympathoadrenal system, deterioration of the 
immune system, rapid breathing, muscle tension, a 
shift in metabolism, etc. (Selye, 1976). Therefore, 
the main content of Selye’s theory can be 
summarized in some key points. The first stated that 
all biological organisms have innate mechanisms 
for maintaining the state of internal balance. 
Consequently, the preservation of internal balance is 
ensured by the processes of homeostasis, which is a 
vital task of the organism. The base of the second 
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point is stressors (strong external stimuli) that 
disrupt the internal balance. According to the 
scientist, the body reacts to any stressor, pleasant or 
unpleasant, with non-specific physiological arousal.  
The next main point is explained by the growth of 
stress and adaptation to it that consists of several 
stages. The progress and transition to each stage 
depend on the level of resistance of the body, the 
intensity and duration of exposure to the stressor. 
The last important fact is that the body has limited 
reserves of adaptive capacity to prevent and relieve 
stress; therefore, their depletion can lead to diseases 
and death (Selye, 2013).

The above-explained model reflects the idea of 
Selye about the mechanisms of stress occurrence, 
the peculiarities of its progress and consequences. 
Thus, stress was considered primarily from the 
perspective of the physiological response of the 
body to physical, chemical and organic factors 
(stimuli). According to the physiologist, when 
various stimuli (bacterial infections, injuries, high 
and low temperatures, nervous and emotional 
shock, etc.) impact organisms, not only specific 
reactions are observed, but also standard 
non-specific reactions (Selye, 2013). These 
reactions were evaluated by the scientist as adaptive 
and aimed at maintaining the constancy of the 
internal balance. As a result, the generalization of 
the research results allowed Selye to substantiate the 
existence of a general adaptation syndrome 
(biological stress syndrome), which later became 
known as "stress". Thus, this syndrome is an attempt 
of the organism aimed at adapting to the changed 
conditions by including special defense 
mechanisms developed in the course of evolution. 
Selye (1946) suggested that the general adaptation 
syndrome could be explained by the passage of 
three stages:
1) The stage of anxiety (Alarm) (the body is faced 
with certain disturbing environmental factors and 
tries to adapt to them);
2) The stage of resistance (adaptation to new 
conditions);
3) The stage of exhaustion (reduction of "adaptive 
sources").
In Figure 1, it can be seen the dependence of the 
level of resistance of the body on time during stress.

According to this theory, at all stages, the main role 

belongs to the adrenal cortex, which synthesizes the 
steroid hormones glucocorticoids that responsible 
for an adaptive function. Non-specific adaptive 
syndrome, according to Selye, has two forms: 
eustress ("useful" stress), distress (harmful stress). 
According to the scientist, eustress is characterized 
by the fact that the body mobilizes the systems, 
preparing for a fight or flight, which increases the 
body's capabilities. For example, a person in an 
extreme situation can save his life. Also, eustress is 
occurred by positive emotions. At such moments, a 
person stimulated the desire to learn about yourself 
and the environment. Moreover, people improved 
their memory and creativity. While distress occurs 
when the stressor influences for a long time, as a 
result, occurs the stage of exhaustion. Furthermore, 
distress can also occur at the stage of anxiety instead 
of eustress, if the stressor is too strong, and the body 
is not able to adapt to it (Le Fevre, Matheny, & Kolt, 
2003). Usually, when people say that they 
"experience stress" they often mean distress. As 
Kitaev-Smyk (1983) noted many researchers 
support the assumption of Selye about the existence 
of two forms of adaptation.
 
Following Selye, such scientists as Cannon, 
Gelgorn, Orbeli, Pavlov, Simonov, and others 
considered the problem of stress. Cannon (1 932) 
introduced the term «stress» to psychophysiology in 
his classic works on the universal "fight or flight" 
reaction. He made a great contribution to the study 
of the mechanisms of adaptation of the organism to 
disturbing external factors. According to the 
scientist, the central and autonomic nervous system 
provides the mobilization of hereditary programs 
"fight and flight", thereby contributing to the 
maintenance of balance.

Pavlov, during the study aimed at measuring the 
regularities of the course of nervous processes in 
critical conditions, created the theory of 
experimental neurosis (which is essentially stress). 
The scientist experimentally confirmed that 
stressful situations could lead to significant 
physiological disorders (the occurrence of stable 
hypertension, cardiac dysfunction) (Daffner & 
Pavlov, 1992). However, Orbeli (1962) in his 
researches explained the mechanisms of stress 
through the phenomenon of the "trophic" action of 
sympathetic nerves. As a result of the conducted 
studies, it was established the connection between 
the nervous system and its influence on the 
metabolism.
 
American scientist Mason considered that the 
common of all stressors is an activation of 
physiological processes responsible for emotional 

arousal, which occurs while threatening or 
unpleasant factors. Thus, according to the results of 
numerous clinical studies, doctors and physiologists 
were the first who found the physiological 
symptoms of stress and the pathogenic effect of 
stressors on the human body. Therefore, from the 
biological perspective, stress was defined as the 
process of mobilizing the body's defenses, that is, 
the initial stage of managing adaptive processes 
(Mason, 1975).
Although these concepts are recognized by many 
researchers as meaningfully completed, a number of 
its significant shortcomings can be identified. For 
example, in the concept, the dynamics of the 
relationship between the body's reactions with the 
motivating cause (stress effect) and the internal, 
psychological states takes a back seat. Moreover, 
stress is not considered to cognition, emotions, or 
action. There is also no evaluation of the correlation 
between physiological responses of the body and 
the characteristics of adaptive behavior and 
emotional state in different periods of exposure to 
stress stimuli. From a psychological point of view, 
the influence of psychosocial factors on stress is not 
taken into account, especially, the role of cognitive 
processes in the regulation of stress reactions and 
preventing stress. The further development of the 
concept of stress was accompanied by the formation 
of new theories and models that reflect the general 
biological, physiological, psychological attitudes on 
the essence of stress.

Psychological Stress
To fully understand the causes and features of stress, 
it is necessary to consider its psychological aspects. 
Furthermore, as a result of many experiments, it 
turned out that the complex and sensitive human 
psyche is able to modify the nature of the "classical 
stress" described by biological theories. So, it 
became obvious that a significant role in identifying 
stress plays theoretical and applied psychology.
One of the first psychological models is the 
psychodynamic model, which was developed by 
Sigmund Freud. In his theory, the scientist described 
two types of the origin and manifestation of anxiety: 
a) signaling anxiety (occurs as a reaction of 
anticipation of real external danger); b) traumatic 
anxiety (develops under the influence of an 
unconscious, internal source). Thus, to describe the 
symptoms of this condition, Freud determined the 
term "Psychopathology of Everyday Life" (Freud, 
1989).The psychological dictionary defines stress as 
the state, which is characterized by non-specific 
protective reactions of the body (physical, 
psychological, and behavioral) in response to 
extreme stimuli that violate its homeostasis and the 
nervous system (American Psychological 

Association, 2021). Homeostasis is a set of 
self-regulation processes that allows all organisms 
to maintain the constancy of their internal states in 
any changes of the external environment. Therefore, 
to better understand the definition of stress, it is 
necessary to explain in detail what non-specific 
protective reactions mean (Wayne & Radstadt, 
1973). Any factors that are harmful to the body 
cause protective reactions: specific and 
non-specific, whose role is to maintain homeostasis. 
Specific is reactions that have particular effects on 
the body, for example, vomiting when toxic 
substances enter the digestive system, coughing and 
sneezing to clean the respiratory tract, excessive 
sweating in the hot weather to cool the body. 
However, non-specific reactions understand as the 
same response of the body to all kinds of stressors, 
whether it is a physiological trauma or negative 
experiences.

The greatest psychological studies aimed at 
determining stress were made by Lazarus, Lanier, 
and Folkman. Analyzing the mental manifestations 
of the syndrome described by Selye, the scientists 
introduced the concept of psychological (emotional) 
stress. If physiological stress occurs in connection 
with direct physical impact, then in psychological 
stress, the influence of mental stressors (stressful 
situation) is mediated through complex mental 
processes. Thus, in studies concerning 
psychological stress, there is an attempt to correlate 
the mental and physiological components (Lazarus, 
1993). Goldstein (2003) proved that the content of 
catecholamine (epinephrine and norepinephrine) in 
the blood has a high correlation with the severity of 
emotional experiences and personal predisposition 
to them. In particular, the predominance of 
epinephrine in comparison with norepinephrine is 
associated with the occurrence of anxiety, fear, and 
feelings of defencelessness. On the contrary, the 
predominance of norepinephrine causes the feeling 
of determination or anger.

Lazarus (1993) suggested that stress is associated 
with the activation of cognitive systems through 
which a person determines the degree of threat and 
compares the difficulties. According to 
Kitaev-Smyk (1983), the content of stress includes 
both primary emotional reactions and mental 
symptoms caused by bodily injuries, affective 
reactions and physiological mechanisms. While 
Stolyarenko, (2002) believed that, it is impossible to 
reduce psychological stress only to emotional 
reactions. He considered that emotions are only one 
of the characteristics of mental activity, which is 
always holistic and includes motivational, 
cognitive, volitional and psychomotor components. 

Hence, the scientist understood the terms 
psychological stress as a complex psychological 
reaction to a hard situation. Also, he found that 
psychological stress is much more than biological, 
depends on the individual psychological 
characteristics of a person (Stolyarenko, 2002).
Interest in the problem of human adaptation to 
critical environmental factors has increased due to 
the growth of stress diseases (Kitaev-Smyk, 1983). 
If a few decades ago it was possible to believe that 
only some diseases (bronchial asthma, peptic ulcer 
disease, hypertension, migraine, etc.) is appear 
because of psychological factors. However, 
nowadays, almost all somatic diseases, beginning 
from the flu to cancer, are considered to a certain 
extent "psychosomatic". Thus, during the 
experimental studies in clinics, it was found that 
people who are constantly in nervous tension are 
more difficult to endure viral infections (Abolin, 
1987). As a result, psychological stress is a mental 
state characterized by non-specific systemic 
changes in the activity of the human psyche. 
Psychological stress cannot be identical to 
physiological stress, because it has its psychological 
characteristics. Moreover, it can occur 
independently, as well as initiate and change 
biological stress.

By analyzing the structure of psychological stress 
and clarifying its features, it is important to pay 
attention to such a mediating variable as a threat. 
The threat is presented to the individual in the form 
of information, symbols, dangerous situations, etc. 
Threat assessment processes are associated with the 
analysis of the significance of the situation and the 
attitude to it. There are three types of stress 
assessments (Kuznetsova, Petrovskaya, & 
Ryazantseva, 2012):

The traumatic loss (real or expected) of something 
that has personal importance (the death of a spouse, 
a job loss, etc.);
The fear that arises when people are required to 
have abilities that are superior to those they have;
The difficult task, a problem, a responsible and 
potentially risky situation.
 
As discussed above, the peculiarity of psychological 
stress develops under the influence of not only real 
but also probabilistic events, causing anxiety and 
fear. For example, if a person has experienced 
suffocation during a flight on an airplane, then the 
thought of the upcoming flight can cause a strong 
negative emotional reaction. Thus, the development 
of psychological stress is influenced by many 
personal factors, the most important of which are: 
emotional stability of the individual; locus of 

control; experience of similar stressful situations in 
the past; features of thinking that affect the 
perception of a stressful situation; the willingness of 
a person to ask for social support, etc.

Differences between Biological and 
Psychological Stress
American scientist Lazarus (1993), who actively 
opposed approaches that combine physiological and 
psychological stress, proposed one of the first 
typologies of stress. Identifying two types of stress, 
physiological and psychological, Lazarus 
emphasized their differences in the characteristics, 
the mechanisms of occurrence and the nature of the 
response. He suggested that biological 
(physiological stress) is characterized by a violation 
of homeostasis and is caused by the direct effect of 
unfavorable stimuli on the body. Thus, different 
forms of metabolism and the state of various body 
functions determine the manifestation of 
physiological stress. Among the factors that cause it, 
the most popular are hunger, hypothermia, thirst, 
circulatory disorders, respiratory disorders, nervous 
system functions, etc. Moreover, in physiological 
stresses, catabolic and anabolic stress-related 
mechanisms are consistently occurred and involved 
in the processes of self-regulation and provide 
various forms of homeostasis. The restoration of 
homeostatic stability is carried out by visceral and 
neurohumoral mechanisms, which determine the 
stereotypical nature of reactions under 
physiological stress.

Psychological stress, in the studies of Lazarus, is 
defined as a person's reaction to the peculiarities of 
interaction between the individual and the 
surrounding environment. Later, psychological 
stress was interpreted not only as a reaction but also 
as a process in which the requirements of the 
environment are considered by the individual based 
on its resources and the probability of resolving the 
problem situation (Shcherbatykh, 2006).

Summarizing the distinctive characteristic 

presented in the table (Kuznetsova, Petrovskaya, & 
Ryazantseva, 2012), the most important difference 
is that physiological stress usually causes 
stereotyped reactions through nervous and 
hormonal mechanisms, while psychological stress 
does not always lead to the expected reactions. The 
reaction to a psychological threat can be expressed 
as fear, depression, various visceral changes, and 
deterioration of performance indicators, motor 
disorders, etc.

The differentiation of psychological stress is 
conditional because the emergence of emotions is 
always associated with incoming information. For 
instance, the person who broke his leg, realizing that 
he will not be able to walk, consequently 
experiences negative feelings. This example 
includes all types of stressors (physiological, 
informational and emotional). The occurrence of 
only psychological stress is mainly related to the 
interaction between a person and society. On the one 
hand, it can occur because of the pain of one-sided 
love or betrayal. On the other hand, as a result of a 
person's thoughts or anxiety about the future.
As mentioned above, the causes of biological stress 
are always real, while psychological stress can also 
occur as a result of virtual, contrived danger 
(Shcherbatykh, 2006). Biological stressors always 
provide a real threat while psychological stressors 
threaten social status, self-esteem, etc. Moreover, 
emotions caused by biological stress are always 
primary like fear anger and pain, but anxiety, 
irritability, envy, depression are an indication of 
psychological stress. Personal characteristics have 
little influence on the formation of biological stress, 
in contrast to psychological stress.
In the psychological literature, there are four forms 
of stress reactions: physiological, behavioral, 
emotional, and intellectual (Kuznetsova, 
Petrovskaya, & Ryazantseva, 2012).

The physiological form of stress.
Physiological manifestations of stress affect almost 
all systems of the human body (digestive, 
cardiovascular, respiratory). The signs of stress at 
the physiological level include:
Subjective experiences of a person faced stress 
(pain in the heart and other organs, difficulty 
breathing, muscle tension, unpleasant sensations in 
the digestive organs, etc.);
Objectively determined changes in individual organ 
systems (changes in vascular tone, increased blood 
pressure, etc.);
Violation of complex physiological functions 
(weakening of the immune system, increased 
fatigue, rapid changes in body weight, etc.).
The behavioral form of stress.

The variety of behavioral manifestations of stress 
can be classified into four groups:

Psychomotor disorders (excessive muscle tension, 
changes in the rhythm of breathing, trembling of the 
voice, etc.);
Lifestyle changes (violation of the daily routine, 
sleep disorders, abandonment of healthy habits, 
etc.);
Occupational disorders (low productivity of 
professional activity, increased fatigue, etc.);
Violations of social and role functions (increased 
conflict, high aggressiveness, less attention to the 
social norms and standards, etc.).

The emotional form of stress.
The emotional manifestations relate primarily to the 
characteristics of the general emotional background, 
which takes on a negative, pessimistic tone 
(irritability, depression, aggression, anger, possible 
affective states) (Shcherbatykh, 2006). Prolonged or 
repeated short-term stress can lead to a change in 
both the character and the appearance of new traits 
(introversion, low self-esteem, etc.). In the presence 
of unfavorable prerequisites (endogenous and 
exogenous), the above-described changes can go 
beyond the psychological norm and acquire features 
of psychopathology (neurosis).

The intellectual form of stress.
The change in intellectual processes concerns a 
decrease in the mental potential in general 
(Shcherbatykh, 2006). The constant strain caused by 
thoughts about stressful situations leads to a 
violation of the processes of attention 
(concentration difficulties, increased distractibility, 
narrowing of the field of attention and memory 
problems). Moreover, stress can lead to a violation 
of the perception of information.

Conclusion
To summarize the above information, it is possible 
to say that stress has always been an integral part of 
a people’s life. Herewith, stress does not harm 
health by itself, since its main purpose is to adapt the 
body to changes in the external or internal 
environment. The main risk lies in the long-term 
exposure to stress, turning it into a disease that 
negatively affects our physical and mental health. 
The studies about stress have confirmed the 
commonality of physiological changes that occur 
during biological and psychological stress. At the 
same time, this allowed us to conclude that there are 
several important differences in the mechanisms of 
their formation. For example, if biological stress 
arises as a result of direct physical impact, then in 
psychological stress, the influence of mental 

stressors is mediated through complex mental 
processes. In conclusion, it is possible to say that, 
although there are many studies aimed at studying 
stress, still this phenomenon needs more detailed 
research in both the psychological and the 
biological directions.
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