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Abstract 

This article describes the life history of the founders of Kharkiv school of hygiene Arkadiy Iva-

novich Yakobiy (1827–1907) and Ezro Musiyovych Kahan (1887–1948). It is dedicated to the 

150th anniversary of the Department of Hygiene and Ecology No.1 of Kharkiv National Medical 
University (KhNMU) and the 100th anniversary of Research Institute of Occupational Hygiene 

and Occupational Diseases.  

Both of these talented individuals left their places of birth, secondary and higher education at 
some point, due to certain unfavorable consequences of regional life, and arrived in prosperous 

Kharkiv. Having a wide range of knowledge, both worked in a wide aspect of science and practice 

that relate to the general well-being of various categories of the population, including environ-

mental, household, epidemic, production, family and other statuses of human life. Both came to 
the conclusion that identifying and overcoming risk factors for health deterioration is a very prom-

ising direction for achieving global well-being of humanity. Based on this, both became the 

founders of the Kharkiv School of Hygiene. 
Yakobiy A.I. founded the first department of hygiene at Kharkiv University оn February 1, 

1873, and headed it for the following 12 years. Kahan E.M. headed specialized institute for work-

ers' health problems (the first on the territory of the USSR), namely the Institute of Occupational 
Medicine, іn May 1923, and managed it until 1931. During the term of their work at Kharkiv 

hygienic institutions, these professors provided a methodological basis for the multi-decade de-

velopment of the corresponding scientific, pedagogical and practical field of state health care.  

Keywords: historical aspects, scientific research, health care, lifestyle, professor Yakobiy A.I., 
professor Kahan E.M. 

 

 
Arkady Ivanovich Yakobiy was born on Sep-

tember 22 (October 4), 1827, in Kazan. Having re-

ceived a home education, he entered the faculty of 

physics and mathematics of Kazan University in 
spring of 1843. He graduated from this university 

in 1847 with the degree of a candidate of physics 

and mathematics (Fig. 1). 

While working at Kazan University, he sub-

mitted an application for dismissal from this 

higher education institution among seven progres-
sive professors in November 1871, criticizing its 

unfavorable educational conditions (Fig. 2). 

Arriving in prosperous Kharkov, he received 

the status of extraordinary professor of the Impe-
rial Kharkiv University at the Department of Gen-

eral Therapy and Medical Diagnosis on May 8, 1872. 
 

 Then working as a professor of the Department 

of Forensic Medicine and Hygiene of the Faculty 

of Medicine of the Imperial Kharkiv University 

since 1873, he recognized the concept of preven-
tive medicine as a significant direction of health 

care. After that, Arkady Ivanovich Yakobiy foun-

ded the Department of Hygiene of Imperial Khar-

kiv University on February 1, 1873, was the first to 

occupy the chair of hygiene and headed it for 12 

years (from 1873 to 1885). He received the acade-
mic title of ordinary professor on December 4, 1875. 

In 1889, at the solemn meeting of Kharkiv Uni-

versity, he spoke about the tasks of the State Red 

Cross. In his report, he called for the organization 
of shelters and nursing homes for the sick and 

wounded, shelters for widows and orphans, the or-

ganization of manufacture of limb prostheses, and 
the establishment of stations for climatic treat-

ment of the wounded (Fig. 3). 

Arkady Ivanovich Yakobiy determined that the 
term hygiene comes from the Greek ύγετνός (healthy). 

Corresponding Author: 
Gerasymenko Olga Igorivna ‒ PhD, associate professor 

of the Department of Hygiene and Ecology No.1  

of Kharkiv National Medical University.  
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Fig. 1. Leading founders of  Kharkiv School of Hygiene 
professors Arkady Ivanovich Yakobiy (1827–1907) 

Ezro Musiyovych Kahan (1887–1948) 

Fig. 2. Professors of Kazan University  
who resigned (1871) 

  

 
 

Fig. 3. The solemn meeting of Imperial Kharkiv University (1889) 

 
 

According to the definition of Yakobiy A.I., hygiene 

is a science that studies the influence of environmen-

tal factors on the health, working capacity and life 
expectancy of a person and develops the measures to 

improve the conditions of his/her life and work. 

Hygiene defines and evaluates risk factors for 
health and substantiates methods of managing  

 them (modes of work and rest, sanitary norms and 

rules, individual regulations) as well as uses both 

specific methods of preventive medicine (epide-
miological analysis, sanitary surveys and descrip-

tion, sanitary and hygienic expertise, laboratory 

and natural experiments), and those borrowed 
from other sciences [1; 2]. 
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The field of scientific interests of Yacobiy A.I. 

was versatile. His works on the methodology of 
hygienic research were widely used in hygienic 

practice and provided the basis for development 

of preventive medicine, which has been imple-

mented worldwide. He proved the relevant infor-
mation related to the methodology of preventive 

medicine: the method of researching the porosity 

of bread in hygienic practice [3]; determination of 
the hygienic value of ventilation formulas, in rela-

tion to overcoming the relevant risk factors [4]; 

communal hygiene, ecological and psycho-emo-
tional bases of stay of certain categories of popu-

lation in different countries of the world [5–8]; 

proving a wide range of hygienic risk criteria for 

the development of a certain range of diseases, in-
cluding epidemic and environmental diseases of 

a certain population [9–16]. 

In teaching of hygiene and scientific research, 
Yacobiy A.I. was guided by the idea that a person 

cannot be considered and studied outside the socie-

ty, outside the social conditions. The lectures that 

the professor gave to medical students of Kharkiv 
University were called A Course of Public Hygie-

ne. They were recorded by the student Okorokov 

and published in 1885 as a manuscript reproduced 
by lithographic method. The book, edited by pro-

fessor Yacobiy A.I., includes the following sec-

tions: waste and its disposal; the history of devel-
opment of sanitary facilities; soil; climate; venti-

lation; artificial climate; dwelling; feeding; starva-

tion; water supply; population biology; places of 

 imprisonment; diseases from the polluted air of 

closed premises; school; disinfection; epidemics; 
sexual activity [17]. He described the sanitary 

conditions and daily life, the economy of the  

examined communities, and even the policy of the 

royal officials in relation to certain categories of 
the population. His public lecture on March 16, 

1869 About happiness from the perspective of hy-

giene received a disapproving assessment from 
Archbishop Antony of Kazan in a letter to the trus-

tee of the educational district Shestakov P.D., be-

cause the lecturer indicated that "the only way to 
the happiness of mankind is in hygiene". 

In addition, the hygiene methodology based on 

the implementation of the principles of disease 

prevention among different categories of the po-
pulation was determined by the author at the ex-

pense of research in the field of sanitation, epide-

miology, ethnography, state public organizations, 
including the Red Cross [18; 19]. 

To date, the significant historical contribution 

of professor Yacobiy A.I. is recognized. It was he, 

who created the methodological base for the fur-
ther development of preventive medicine, per-

forming scientific and pedagogical work at Khar-

kiv University [1; 20–23]. The first Ukrainian De-
partment of Hygiene is celebrating its 150th anni-

versary in 2023.  

During the entire history of the department, its 
employees conducted extensive scientific and 

research work on various hygienic problems  

(Fig. 4). 

 

 

Fig. 4. The staff of the Department of Hygiene and Ecology No.1, which is located  

at KhNMU Research Institute of Occupational Hygiene and Occupational Diseases (2019) 
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The founder and first director of Kharkiv Insti-

tute of Occupational Medicine, Ezro Musiyovych 
Kahan, was born in July 1887 in Riga. In 1901, he 

left an elementary school, in 1910 he passed the 

exams for the matriculation certificate as an exter-

nal student in Vitebsk. But the restless nature of 
the young man was cramped within the patriarchal 

environment. Since childhood, he was looking for 

an outlet for his boiling energy. And he found this 
way out in revolutionary activity, which at that 

time was gaining strength and recruiting person-

nel on the territory of the Russian Empire (Fig. 1). 
It is quite logical that Ezro joined the ranks of 

the Jewish Socialist Party (Bund), which aimed to 

create national and cultural autonomy, according 

to the principle " There, where we live, that is our 
country" [24]. However, at the height of the revo-

lutionary events of 1903–1905, arrests of Bundists 

became a daily occurrence. He stayed for four 
months in the royal prison and was released under 

police supervision. 

Despite the state emergency, the mentally 

gifted young man entered the Yuryiv (Tartus) 
University. In 1910–1916, Kahan E.M. studied at 

the medical faculty of this prestigious educational 

institution. After graduating from the university, 
he worked as a doctor at Oryol Provincial Zemst-

vo Hospital. And then there was an appointment 

that determined the entire further professional 
path of doctor Kahan E.M. He was appointed to 

the position of doctor of Oryol hospital fund. It 

should be emphasized that these specialized insti-

tutions were first implemented in Germany, and 
on the territory of the Russian Empire they were 

implemented in 1912, according to the law "On 

insurance of workers in case of illness" dated June 
22, 1912. From 1919, the so-called Kharkiv pe-

riod of almost 20 years of the life of the outstan-

ding doctor and organizer of national health care 
Kahan E.M. started. It contained the highest rise 

of his talent, as well as a deep personal tragedy. 

All this was shared with Ezro Musiyovych by his 

wife Berta Volodymyrivna and daughter Dina [25]. 
The very atmosphere of that time contributed 

to the discovery of the scientist's talent. It is 

known that in the USSR the 20s and 30s of the last 
century were a period of formation and rapid de-

velopment of hygienic science and sanitary prac-

tice. It was Ukraine that took the lead in the or-

ganization of state sanitary supervision. The me-
thodical and organizational center of this activity 

was in Kharkiv, that time the capital of the Soviet 

Ukraine. In April 1922, the fateful 3rd Congress of  

 bacteriologists, epidemiologists and sanitary doc-

tors took place in Kharkiv, at which the "Regula-
tions on Sanitary Organization" were approved. 

In June 1923, the resolution "On sanitary bod-

ies of the republic" was signed by the Council of 

People's Commissars of the Ukrainian SSR. 
Having moved to Kharkiv, doctor E.M. Kahan 

continued his work in the field of occupational pa-

thology as a doctor of the hospital fund. In 1920, 
he was appointed to the position of the chief phy-

sician of Kharkiv Workers Polyclinic, as the head 

of the consulting bureau of Department of Labor 
Protection of the People's Commissariat of Labor 

of the Ukrainian SSR. 

Kahan E.M. began his pedagogical activity by 

lecturing on the course of hygiene and labor pro-
tection at Kharkiv Institute of Technology and 

Kharkiv Institute of National Economy (1921–

1923). In 1923, Kahan was sent to Germany for an 
internship. 

Upon arrival from the appointment, he was 

elected a professor of Kharkiv Medical Institute. 

Undoubtedly, organizational frivolities, broad er-
udition and practical knowledge on the basis of 

two indispensable directions in medicine – thera-

peutic and preventive – allowed Professor Kahan 
E.M. to take a fateful step for native medicine: to 

justify the feasibility of creating the Institute of 

Labor Medicine on the basis of Kharkiv Workers 
Polyclinic and in May 1923 to head this first on 

the territory of the USSR specialized institute for 

problems of health protection of workers [26]. On 

the initiative of Professor Kahan E.M., this insti-
tution had a complex structure, which included 

a hygiene department with relevant laboratories, 

a department of labor physiology (which, due to 
a coincidence of interests, was headed by him 

himself), a clinic of occupational diseases with 

a polyclinic. 
Creative thinking of Professor Kahan E.M. also 

manifested when setting the main task of a funda-

mentally new institution: the study of topical 

problems that are on the border of natural and so-
cial sciences, physical, chemical, technological 

and other factors [27; 28]. How not to compare 

this with today's priority direction of the institu-
tion – the medicine of borderline conditions [29]. 

After five years of existence, in 1929, when the 

institute proved its viability, and the economic sit-

uation in the state somewhat stabilized, the colle-
gium of the People's Commissariat of Health of 

the Ukrainian SSR took a decision to build a spe-

cialized building for the location of the Central  
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Institute of Pathology and Occupational Hygiene 

(CIP and OH) (this was the name of the institution 
in 1928–1939). All responsibility for construction 

was assigned to the director. The construction was 

difficult, accompanied by a reduction in funding, 

numerical checks and "organizational conсlusions". 
The institute building, designed by the architect 

Viktor Abramovich Estrovych (1881–1941), was 

commissioned in 1935. The Research Institute is 
still located in this building (Fig. 5). 

 

 
 

Fig. 5. The building of Central Institute 
of Pathology and Occupational Hygiene (1935) 

 

Professor Kahan E.M. headed this institution 
until 1931, when the management of the institution 

was transferred to his successor Zinovy Da-

vidovich Gorkin, after which he worked as a dep-

uty director for research until 1938. 
Professor Kahan's scientific interests covered a 

wide range of problems related to the systematic 

analysis of human labor activity, which, according 
to academician Kundiyev Yu.I. [30], was essen-

tially the first epidemiological studies in occupa-

tional medicine aimed at multifactorial analysis of 
health risks in order to manage them.  

The works of the scientist on in-depth analysis 

of the morbidity of workers [31; 32], problematic 

issues of toxicology [33–36], foundry production, 
which was covered by his doctoral dissertation (de-

fended in 1925) [37], work on physiology [38; 39] 

are well-known. Professor Kahan E.M. founded 
the national school of occupational hygienists. Fa-

mous scientists, heads of departments and scien-

tific institutions, including Abramovich M.O., 
Vasylevsky V.M., Gorkin Z.D., Miller S.V.,   

 Karminskyi M.S., Navrotskyi K.V., Neiman A.F., 

Sakhnovskyi Y.D., and others, graduated from 
his scientific school [40]. On the initiative of Pro-

fessor Kahan, sanitary and hygiene faculties were 

opened in medical universities. It was the demand 

of the time, and for many years to come it deter-
mined the structure of medical education, the the-

ory and practice of health care. Our present is 

making its own corrections to the structure of 
Ukrainian health care based on the European ex-

perience, but the long-term positive experience of 

the preventive direction of the native medicine 
gives reason to assert its expediency and perspec-

tive. The change of the existing paradigm of 

health care is envisaged precisely in the direction 

of preventive orientation (Fig. 6). 
Taking into account the professor's services to 

health care, the People's Commissariat of Health 

of the Ukrainian SSR awarded Kahan E.M. the 
title of Honored Professor in 1934. It was state 

recognition and probably the peak of the master's 

career. 

There were only a few years left before the pe-
riod of oblivion... In February 1938, Professor 

Kahan E.M. was arrested, and in October 1939 he 

was imprisoned in a forced labor camp for 5 years 
"for belonging to a counter-revolutionary organi-

zation". 

The tragic circle of fate closed in the camp lo-
cated in the Kirov region. What the tsarism for-

gave at one time was not forgiven by the Soviet 

government. The Bolsheviks reminded the Bun-

dists of the accusation of "usurpation of the will 
of the people" [24]. Presumably, the professor's 

foreign business trips were not left out of the at-

tention of the punitive bodies. It is obvious that 
the strong will and endurance inherent in this in-

telligent man played a role during the period of 

the camp trials, during which the doctor Kahan 
did his job – treated. And there were many sick 

among the prisoners. Hard camp work, in condi-

tions of daily supply shortages against the back-

ground of the Great War, exhausted people. The 
medical assistance provided by an experienced 

professional pathologist was all the more valua-

ble.  
In 1942, "for conscientious attitude to work as 

a doctor, excellent behavior in everyday life" [30] 

and at the request of the Camp Management, Pro-

fessor Kahan E.M. got conditional early release. 
Since that time, he worked in the hospital for 

freelancers of the Vyatlag Department of the Peo-

ple's Commissariat of Internal Affairs (PCIA) of 
the USSR, living at the station of Lisniy, Kaisky 
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Fig. 6. The staff of Central Institute of Pathology and Occupational Hygiene (1932) 

 

 

District, Kirovohrad Region. But the fortunes of 

Professor Kahan E.M. did not end there. The fa-

mous professor did not remain unnoticed by his 

Russian colleagues. His own authority and the au-
thority of his scientific school formed the prereq-

uisites for overcoming the period of oblivion. 

Professor Vinnikov M.E., deputy director of 
Omsk Medical Institute, addressed a letter to the 

head of the USSR PCIA Directorate for Omsk re-

gion. Justifying the expediency of appointing Pro-
fessor Kahan to the position of head of the depart-

ment of occupational hygiene, he referred to his 

experience as the director of Kharkiv Institute of 

Occupational Hygiene and Occupational Diseases 
and head of the department of hygiene. 

Permission from the PCIA was received [41]. 

From this time, a new period of the professor's 
life, little studied by Ukrainian specialists, begins.  

The occupational hygiene department of Omsk 

Medical Institute, which he headed in 1945–1948, 
was the first hygiene department at the sanitary-

hygienic faculty of this university. It was orga-

nized on the initiative of the famous occupational 

hygienist Professor Israelson Z.I. in 1941. This   

 gives reason to claim that Professor Kahan E.M. 

stood at the origins of its existence. Possessing 

a colossal pedagogical education and teaching 

skills, Professor Kahan E.M. immediately joined 
the work. It was he who created the program on 

the occupational hygiene course, which is the ba-

sis of the current educational programs [42]. It is 
with the name of Professor Kahan E.M. that the 

creation of the hygienic school of Western Siberia 

is connected, the priority direction of which is still 
hygienic provision of the oil-mining industry. 

Such well-known professors as Dvoryanino-

va N.K., Demchenko V.G., Ogleznev G.O. and 

others graduated from this school [43]. After cou-
rageously overcoming the period of oblivion, the 

period of earthly nothingness came for the out-

standing professor. He went to Eternity. On Au-
gust 4, 1948, Ezro Musiyovych died and was bu-

ried at the Old Jewish Cemetery in Omsk. 

And all of us, colleagues and followers of Pro-
fessor Kahan E.M., are extremely grateful to the 

leadership of Omsk State Medical University for 

erecting a monument on the grave of the outstan-

ding hygienist in 2010. 



HYGIENE & OCCUPATIONAL MEDICINE 

 

 

INTER COLLEGAS, Vol. 10, No.1 (2023) 11 ISSN 2409-9988 
 

The chronicles of Professor Kahan's life show 

that this talented man devoted himself to his coun-
try and to the improvement of its state system. The 

system raised this individual to the heights of so-

cial recognition, and then turned him into camp 

dust. 
The lesson is that in that era, this is how the 

Soviet people were "hardened". It is bitter to rea-

lize that the period of non-existence of a famous 
scientist was only occasionally broken by not nu-

merous, but meaningful publications about him 

[30; 40–45]. According to the biblical story, when 
Jesus Christ, an already well-known preacher, re-

turned to his homeland, to Judea, he was met there 

with distrust, and one of the Pharisees insisted that 

nothing good could come out of the worthless 
Nazareth. "...Jesus said to them: there is no 

prophet without honor, except only in his home-

land and in his house" [46]. Centuries later, this 
phrase acquired the meaning of a catchphrase, 

which translating from the Old Slavic language 

sounds like this: "There is no prophet in his home-

land". According to the conclusion of the Kharkiv 
Region Prosecutor's Office on May 4, 1989, based 

on Article 1 of the Decree of the Presidium of the 

Supreme Soviet of the USSR dated December 16, 
1989, Kahan Ezro Musiyovych was rehabilitated. 

Today, the Research Institute of Occupational 

Hygiene and Occupational Diseases of Kharkiv 
National Medical University is a powerful re-

search institution that focuses on preventive and 

curative work to preserve the health of workers in  

Thus, the leading founders of Kharkiv School 
of Hygiene, professors Arkady Ivanovich Yako-

biy (1827–1907) and Ezro Musiyovich Kahan 

(1887–1948), made the methodological basis  

 of scientific-pedagogical and research work of the 

relevant hygiene units of Kharkiv National Medi-
cal University, which were also improved during 

the respective 150 and 100 years of the Depart-

ment of Hygiene and Ecology No.1 and Research 

Institute of Occupational Hygiene and Occupa-
tional Diseases (Fig. 7). 

 

 
Fig. 7. The emblem of KhNMU Research  

Institute of Occupational Hygiene  

and Occupational Diseases  

(Author Korobchanskyi V.О.). 

 
Based on the long history of Kharkiv hygiene 

science, practice and education, further successes 

of national preventive medicine aimed at identify-
ing and overcoming risk factors for deteriorating 

health of various categories of the population are 

inevitable [47]. But today, the most urgent preven-

tive measures are to overcome the risk factors of 
an emergency during military operations [48]. 
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ABSTRACT 

Background. Morphological diagnosis of aspergillosis sometimes poses great difficulties due to 
the fact that molds of the genus Aspergillus are very sensitive to the use of antimicrobial therapy 

and change under its influence. In this regard, we provide information about aspergillosis of the 

female genital organs, discovered accidentally during an autopsy. 
The purpose of the study is to conduct a complex pathomorphological analysis of biopsy, opera-

tive and sectional gynecological material of women with secondary immunodeficiency condi-

tions, for early diagnosis of aspergillosis (which is the key to a favorable outcome of the disease), 
differential diagnosis and detection of invasive forms of aspergillosis. 

Materials & Methods. We analyzed the autopsies of 4,796 women who died in Odesa region 

from 2009 to 2022. Autopsies revealed 7 cases of aspergillosis with damage to the female repro-

ductive system. All of them were found in women who had confirmed HIV infection. In 5 cases, 
women additionally suffered from chronic alcoholism. 

Results. Based on the results of these cases, it can be stated that the detection of characteristic 

mycelium in the preparations is a reliable sign of aspergillosis, but their absence does not deny 
this disease. Aspergillus hyphae change as the process develops: they can be weakly stained, and 

with dystrophic phenomena and the presence of necrotic fragments of mycelium, it can be almost 

colorless when using hematoxylin and eosin. While necrosis, tissue detritus is observed in the 
center of the granuloma, fibrous structures, fungal hyphae are formed perifocally. To confirm the 

diagnosis, it is important to detect granulomatous productive inflammation, conidial heads, in-

flammatory infiltration, microabscesses, foci of calcifications. However, against the background 

of immunodeficiency, it is not always possible to see the "classic morphological picture" of as-
pergillosis. In addition, detection of characteristic mycelium is possible only in a proportion of 

patients. 

Conclusions. When examining the autopsy material of deceased women with immunodeficiency 
states, attention should be paid to the specific etiology of inflammatory processes of the repro-

ductive system and the nature of the inflammatory process, the presence of Aspergillus hyphae 

and mycelia. The presence of morphological changes characteristic of aspergillosis allows to con-

duct a diagnostic search in the right direction. Detection of an invasive form of aspergillosis may 
indicate the presence of an immunodeficient state. 

Keywords: aspergillosis, female reproductive system, immunodeficiency state, HIV infection, 

uterus, mammary gland, drug addiction. 
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 Introduction 

In recent years, an increase in immunodeficiency 
states has been noted in Ukraine [1]. The presence 

of an immunodeficiency condition affects a wom-

an's body [2; 3], in particular, such women with 
immunodeficiency conditions are twice as likely 

to have pathological processes in the genital organs, 
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namely: dysfunctional uterine bleeding, endome-

trial hyperplasia, endometrial atrophy, pelvioperi-
tonitis, actinomycosis of the uterus and append-

ages, dissemination of mycobacterium tuberculo-

sis in the uterus and appendages, aspergillosis of 

the uterus and appendages, disseminated candidi-
asis, disseminated pneumocystosis, lymphoma, 

ovarian cystadenocarcinoma, squamous cell carci-

noma of the cervix, acute and chronic non-specific 
salpingo-oophoritis, acute non-specific endome-

tritis, cervical intraepithelial neoplasia, sclero-

cystic syndrome. 
The course of the infectious process against the 

background of immunodeficiency has an atypical 

character. One of these processes is aspergillosis, 

which in the presence of an immune imbalance of-
ten takes on generalized forms [4]. 

The purpose of this work was to provide in-

formation about aspergillosis of the female genital 
organs, which was discovered accidentally during 

an autopsy. 

Materials & Methods 

To achieve this goal, we analyzed the autopsies 
of 4,796 women who died in Odesa region be-

tween 2009 and 2022. During this period, autop-

sies revealed 7 cases of aspergillosis with damage 
to the female reproductive system. All of them 

were found in women who had confirmed HIV in-

fection. In 5 cases, women additionally suffered 
from chronic alcoholism. HIV infection was veri-

fied by enzyme-linked immunosorbent assay 

(ELISA). Chronic alcoholism was verified on the 

basis of catamnesis data and the establishment of 
alcoholic cirrhosis of the liver. In two cases, there 

was no prenatal data on the presence of aspergil-

losis. All autopsies were conducted in accordance 
with the order of the Ministry of Health of Ukraine 

(No.81 dated on May 12, 1992, and No.1877 dated 

on September 06, 2021). Pieces of organs were 
fixed in 10% neutral formalin, further processed 

according to generally accepted methods, and em-

bedded in paraffin. Thickness sections were ob-

tained on a microtome 5×10−6 m, which were 
placed on glass and stained with hematoxylin and 

eosin. To confirm aspergillosis, the sections were 

additionally stained by Shabadash, Foot's silver-
ing. After identifying the morphological pattern 

characteristic of aspergillosis, the material was 

sent to the bacteriological center, where the pres-

ence of Aspergillus spp. was determined. 
 

Results 

We cite cases in which no lifetime data on the 
presence of aspergillosis were established. 

 Patient M., born in 1979, HIV-infected since 

2004. She suffered from lymphoma for five years 
and underwent multiple courses of polychemo-

therapy. Remissions were short-lived. She was ad-

mitted to the hospital with complaints of head-

ache, general weakness, low-grade fever. The ex-
amination revealed generalized lymphadenopa-

thy, progression of the underlying disease with 

leukemia. The patient died 11 days after hospital-
ization. At the autopsy, the diagnosis of HIV in-

fection, stage IV, terminal stage of lymphoma was 

confirmed, and generalized aspergillosis with le-
sions of the lungs, lymph nodes, brain, vagina, 

uterus was also revealed (Fig.). 

Patient Z., born in 1973, has been taking nar-

cotic drugs for 10 years, HIV-infected since 1999. 
She did not seek medical help. She died at her 

place of residence. HIV infection, stage IV, was 

detected at the autopsy; generalized aspergillosis: 
aspergilloma of lungs, mammary gland, vasculitis 

and thrombovasculitis of pulmonary vessels, as-

pergillosis abscesses of lymph nodes, aspergillo-

sis sepsis. Among other AIDS-indicative diseases, 
candidal erosive esophagitis and bacterial pneu-

monia are documented. 

The described observations illustrate the pres-
ence of different forms of aspergillosis (invasive 

and non-invasive) in persons with secondary se-

vere immunodeficiency. At the same time, in both 
cases, the most affected organ of the female repro-

ductive system was the uterus (Fig.). In both 

cases, the diagnosis was established only during 

the study of autopsy material. In both cases, histo-
logical examination of the endocervix and endo-

metrium revealed the presence of fungal structures 

in the form of branched septate hyphae together 
with conidial forms, with ingrowth into the mu-

cous membrane, with foci of necrosis. This was 

the basis for sending the material to the bacterio-
logical laboratory, where the presence of Asper-

gillus spp. was established. 

Discussion 

The course of any pathological process against 
the background of immunodeficiency often has 

unexpected clinical manifestations. It is known 

that the presence of actinomycosis of the uterus 
and appendages, tuberculosis of the genital or-

gans, aspergillosis, disseminated candidiasis, and 

pneumocystosis is significantly more frequent in 

HIV-infected patients [5–7]. While we found de-
scriptions of only isolated cases of aspergillosis 

with extrapulmonary localization [8–10]. 

In the structure of chronic inflammatory gyne-
cological diseases of the uterus, an additional  
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Fig. Aspergillosis of the female reproductive system: a) the presence of an Aspergillus conidial head in the 

center of the detritus when the uterus is affected. Magnification ×100; b) Multiple Aspergillus hyphae in the 

uterus. Magnification ×100; c, d) Radial arrangement of hyphae of the genus Aspergillus in the uterus. Mag-
nification ×400; e) The presence of aspergillus mycelium in the center of mammary gland necrosis during the 

development of sepsis. Magnification ×400; f) aspergillosis salpingitis. Magnification ×400.  
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place is occupied by aspergillosis. Aspergillosis of 

the pelvic organs in women is also characterized 
by a long-term progressive course that leads to 

multiorgan complications. 

Diagnosis of genital aspergillosis, as a rule, is 

based on the results of a histological examination 
of the surgical material, it is quite informative and 

important for differential diagnosis. However, the 

morphological diagnosis of aspergillosis some-
times presents greater difficulties due to the fact 

that aspergillus is very sensitive to the use of anti-

bacterial drugs. Therefore, this disease remains 
undiagnosed during life. In this regard, when mak-

ing a diagnosis, along with light electron micros-

copy and examination of micropreparations stai-

ned with hematoxylin and eosin, it is necessary to 
use additional research methods. 

Detection of characteristic hyphae and mycelia 

of Aspergillus in preparations is the most reliable 
factor in the diagnosis of the disease. The cellular 

composition of a granuloma changes as the pro-

cess of their development progresses. While ne-

crosis is observed in the center of the granuloma, 
fibrous structures, xanthoma cells are formed peri-

focally. For diagnosis, it is also important to detect 

granulomatous productive inflammation, leuko-
cyte infiltration, microabscesses, "cellular" tissue 

structure, specific granulomas that are surrounded 

by polynuclear, giant and plasma cells, lympho-
cytes and histiocytes. However, against the back-

ground of immunodeficiency, it is not always pos-

sible to see the "classic morphological picture" of 

aspergillosis. In addition, the detection of drusen 
is possible only in 25–60% of patients with acti-

nomycosis, since these organisms are able to 

spontaneously lyse, calcify, deform and undergo 

 other degenerative changes. The use of separate 

staining methods for diagnosis of aspergillosis 
does not always allow to increase the percentage 

of its detection. Considering the unfavorable state 

of reproductive health of women in Ukraine [11–

13], we believe that the given data will help to es-
tablish a timely diagnosis and prescribe adequate 

treatment. 

Conclusions 

When examining the autopsy material of de-

ceased women with immunodeficiency states, at-

tention should be paid to the specific etiology of 
inflammatory processes of the reproductive sys-

tem and the nature of the inflammatory process, 

the presence of Aspergillus hyphae and mycelia. 

The presence of morphological changes character-
istic of aspergillosis allows you to conduct a diag-

nostic search in the right direction. Detection of an 

invasive form of aspergillosis may indicate the 
presence of an immunodeficient state. 
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ABSTRACT 

The article provides an overview of references on the rational use of nonsteroidal anti-inflamma-

tory drugs (NSAIDs) in modern medicine. Nonsteroidal anti-inflammatory drugs are a group of 

drugs with different chemical structures (mostly acid derivatives) that have anti-inflammatory, 

analgesic, antipyretic, antiplatelet (acetylsalicylic acid, acetylsalicylate, ketoprofen, diclofenac 
sodium, niflumic acid, indomethacin) effects. NSAIDs are divided according to the selectivity of 

action relative to cyclooxygenase (COX) isoforms: non-selective COX inhibitors, selective COX-

1 inhibitors, approximately equal inhibition of COX-1 and COX-2, selective COX-2 inhibitors. 
They are characterized by general pharmacological properties: high degree of absorption in the 

gastrointestinal tract; a high degree of binding to albumins; approximately the same volume of 

distribution; the ability to accumulate in the focus of inflammation. Indications for NSAIDs use 
are: acute arthritis and chronic arthritis; acute and chronic pain syndrome of various nature (lower 

back pain syndrome, joint and soft tissue injuries, migraine, dysmenorrhea, preoperative and post-

operative pain, renal colic, fever in various rheumatic and non-rheumatic diseases). Аdditional 

indications for prescribing NSAIDs are: pleurisy, pericarditis, erythema nodosum, polycystic lung 
disease, sciatica. The most frequent and dangerous side effects include gastrointestinal, kidney 

complications. Special attention is paid to the cardiovascular safety of NSAIDs and, above all, 

COX-2 inhibitors because of risk of cardiovascular events. The most effective drug with the best 
tolerability should be selected for a specific patient. Before starting NSAID therapy, the patient's 

age, comorbidities, previous medical or surgical history, concomitant use of medications (includ-

ing antiplatelet agents, anticoagulants, corticosteroids, ACE inhibitors, and selective serotonin 
reuptake inhibitors), H. pylori infection, and blood pressure monitoring should be considered.  

Keywords: inflammation, pain, side effects, gastropathy, selectivity. 

 

 

For the first time, the term nonsteroidal anti-in-

flammatory drugs (NSAIDs) was proposed by 

Flower J., who emphasized their fundamental dif-
ferences from glucocorticoids [1]. In terms of fre-

quency of clinical use, NSAIDs are second only to 

antibacterial drugs. According to World Health 

Organization, about 20% of the population around 
the world take NSAIDs. In particular, about 30 

million people in the world use these drugs every 

day [2]. 
  

 

 NSAIDs are a group of drugs with different 

chemical structures (mostly acid derivatives) that 

have anti-inflammatory, analgesic, antipyretic, 
antiplatelet (acetylsalicylic acid, acetylsalicylate, 

ketoprofen, diclofenac sodium, niflumic acid, in-

domethacin) effects, as well as desensitizing ef-

fects (indomethacin, diclofenac sodium, acetylsal-
icylic acid) and stimulate the synthesis of inter-

feron (mefenamic acid). 

NSAIDs are classified according to their chem-
ical structure as follows: 

I. Derivatives of acids. 
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 Arylcarboxylic acids. 

Derivatives of salicylic acid or salicylates (ace-
tylsalicylic acid, diflunisal). 

Derivatives of anthranilic acid or fenamates 

(mefenamic acid, niflumic acid). 
Arylalkanoic acids. 

Derivatives of arylacetic acid (diclofenac sodium). 
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Derivatives of heteroacetic acid (ketorolac). 

Derivatives of indole/indenoacetic acid (indo-
methacin, sulindac, etodolac). 

Derivatives of arylpropionic acid (ibuprofen, 

naproxen, ketoprofen). 

Enolic acids. 
Pyrazoline derivatives (phenylbutazone, meta-

mizole). 

Oxicams (piroxicam, meloxicam). 
II. Some other derivatives: nimesulide, colchi-

cine, celecoxib, nabumetone. 

III. Combined drugs: 
- arthrotec (diclofenac + misoprostol), ambene 

(phenylbutazone + dexamethasone); 

- aspifat (acetylsalicylic acid + sucralfate), 

dolaren (diclofenac + paracetamol). 
The mechanism of action of NSAIDs was dis-

covered by a group of scientists (Vane J., Smith 

J., Willis A.) in 1992, for which they were 
awarded the Nobel Prize. It consists in non-selec-

tive or selective inhibition of the cyclooxygenase 

(COX) enzyme, which inhibits the formation of 

prostaglandins (E1, I2, F2α), thromboxane, as 
a result of which the intensity of inflammation, 

pain, and fever decreases. Today, it is known 

about the existence of 2 isoforms of COX: COX-
1 (constitutional), COX-2 (regulated). COX-1 is 

found in almost all organs and tissues, including 

the digestive tract, bronchi, kidneys, and platelets. 
It regulates the synthesis of homeostatic and cyto-

protective prostaglandins (PG) in the mucous 

membrane of the gastrointestinal tract, bronchi, 

vascular endothelium, platelets, and kidney tu-
bules. COX-2 is predominant in the brain, bone 

tissue, reproductive organs, juxtaglomerular appa-

ratus of kidneys, monocytes and macrophages. 
COX-2 is normally found in small amounts, but 

the expression of this isoenzyme increases sharply 

in foci of inflammation. Inflammatory mediators 
(tumor necrosis factor, interleukin-1, etc.) can in-

crease the level of COX-2 tenfold. According to 

modern ideas, it is believed that COX-2 is in-

volved in the synthesis of "pro-inflammatory" 
prostaglandins, enhances the activity of inflam-

matory mediators, such as histamine, serotonin, 

and bradykinin. Regarding the existence of COX-
3 (in animals, it is localized in the central nervous 

system (CNS), contributes to pain and fever, but 

does not affect the inflammatory cascade), there 

has been a debate in scientific circles for many 
years, and some researchers consider COX-3 to be 

a variant of COX-1, calling it COX- 1b or SOX 1v 

[3–5]. 
 

 NSAIDs are divided according to the selectivi-

ty of action relative to COX isoforms: 
- non-selective COX inhibitors: (diclofenac, 

ibuprofen, piroxicam, indomethacin) – the ma-

jority belongs to this group NSAIDs; 

- selective COX-1 inhibitors: highly selective 
(low doses of acetylsalicylic acid), and selective 

(fenoprofen, piroxicam, sulindac); 

- approximately equal inhibition of COX-1 and 
COX-2 (lornoxicam); 

- selective COX-2 inhibitors: highly selective – 

coxibs (celecoxib, rofecoxib, valdecoxib, etorico-
xib) and others (meloxicam, nimesulide, etodo-

lac); 

- selective COX-3 inhibitors (acetaminophen, 

metamizole). 
COX-1-selectivity increases the likelihood of 

NSAID-gastropathies, chondrodestructive pro-

cesses and causes renal toxicity, and COX-2-se-
lective drugs increase the risk of cardiovascular 

side effects. In addition, COX-2 inhibitors, like 

other NSAIDs, slightly increase blood pressure. 

By blocking the formation of PG, NSAIDs reduce 
the permeability of the vascular wall and the pen-

etration of plasma factors into tissues. At the same 

time, the activity of guanylate cyclase and the 
level of cyclic guanosine monophosphate (cGMP) 

decrease, the division of fibroblasts, the synthesis 

of collagen, mucopolysaccharides, and the for-
mation of connective tissue are inhibited. The an-

tiproliferative effect of NSAIDs is partly due to 

the inhibition of the activity of serotonin and brad-

ykinin, which stimulate the division of fibroblasts. 
Destructive processes in cartilage and bone tissue 

are unfortunately not inhibited by most NSAIDs. 

In addition, against the background of the use of 
classic NSAIDs, the synthesis of proteins neces-

sary for the regeneration of cartilage and bone tis-

sue decreases [4; 6]. 
The anti-hyaluronidase activity of NSAIDs also 

helps to reduce the permeability (anti-edematous 

effect) of blood vessels and cell membranes in the 

focus of inflammation. NSAIDs reduce the energy 
supply of the inflammatory reaction, inhibit oxi-

dative phosphorylation, which disrupts the syn-

thesis of glycosaminoglycans and inhibits prolif-
eration processes. 

According to the degree of anti-inflammatory 

effect, non-steroidal anti-inflammatory drugs are 

divided into: 
NSAIDs with significant anti-inflammatory ac-

tivity: 

- salicylates (acetylsalicylic acid, diflunisal); 
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- pyrazolidines (phenylbutazone); 

- derivatives of indoleacetic acid (indometha-
cin, sulindac, etodolac); 

- derivatives of phenylacetic acid (diclofenac); 

- oxicams (piroxicam, meloxicam); 

- alkanones (nabumetone); 
- derivatives of propionic acid (ibuprofen, 

naproxen, fenopofen, flurbiprofen, ketoprofen, 

tiaprofenic acid); 
- sulfonanilide derivatives (nimesulide); 

- derivatives of other chemical groups (celeco-

xib). 
NSAIDs with weak anti-inflammatory activity: 

- derivatives of anthranilic acid (mefenamic 

acid); 

- pyrazolones (metamizole sodium, propifena-
zone); 

- derivatives of paraaminophenol (paraceta-

mol); 
- derivatives of heteroarylacetic acid (ketoro-

lac). 

By decreasing analgesic activity, NSAIDs can 

be arranged as follows: lornoxicam → ketorolac 
→ diclofenac (aceclofenac) → indomethacin → 

ibuprofen → acetylsalicylic acid → ketoprofen; 

according to the risk of cumulation and unwanted 
drug interaction: piroxicam → aceclofenac → 

meloxicam → ketorolac → ibuprofen → diclo-

fenac → lornoxicam. According to the effect on 
the metabolism of hyaline cartilage, NSAIDs can 

be classified as follows: drugs with chondronega-

tive, chondroneutral and chondroprotective ef-

fects. Indomethacin, piroxicam, naproxen and 
some other traditional NSAIDs have a chondro-

negative effect on cartilage, chondroneutral – ibu-

profen, diclofenac, chondroprotective – aceclo-
fenac, ketoprofen and meloxicam. 

The immunosuppressive effect of NSAIDs is 

moderately pronounced, appears with long-term 
use and is of a "secondary" nature: by reducing the 

permeability of capillaries, NSAIDs complicate 

the contact of immunocompetent cells with anti-

gen and the contact of antibodies with the sub-
strate [1; 4; 7–9]. 

Most NSAIDs are weak organic acids with 

a relatively low pH. They are characterized by 
general pharmacological properties: 

- high degree of absorption in the gastrointesti-

nal tract; 

- a high degree of binding to albumins (with hy-
poalbuminemia, the concentration of the "free" 

drug increases, which can lead to increased toxi-

city); 
 

 - approximately the same volume of distribu-

tion; 
- the ability to accumulate in the focus of in-

flammation. 

The half-life of NSAIDs (T½) varies widely 

(from 0.2 h – acetylsalicylic acid to 35–45 h – 
piroxicam). Conventionally, they are divided into 

drugs with short T½ (<6 h) and long T½ (>6 h). 

However, the duration of the anti-inflammatory 
effect does not always correspond to T½, since the 

concentration of the drug in the focus of inflam-

mation does not always correlate with the concen-
tration in the blood plasma. Of great importance is 

the ability of NSAIDs to accumulate in the inflam-

mation zone (for example, the joint cavity) and 

stay there for a long time in therapeutic concentra-
tions. The therapeutic response also depends on 

the time required to reach stable (equilibrium) 

concentrations in the blood plasma (a level corre-
sponding to 3–5 T½ periods). Often, taking drugs 

with a short T½ twice a day is as effective as mul-

tiple intake [4; 7; 10]. 

Indications for use of the nonsteroidal anti-in-
flammatory drugs are: 

- acute arthritis (gout, exacerbation of chronic 

joint diseases – rheumatoid arthritis, osteoarthri-
tis, spondyloarthritis, reactive arthropathy in non-

rheumatic diseases); 

- chronic arthritis (osteoarthritis, rheumatoid 
arthritis, seronegative spondyloarthritis, arthritis 

in other rheumatic diseases and non-rheumatic 

diseases); 

- acute and chronic pain syndrome of various 
nature (lower back pain syndrome, joint and soft 

tissue injuries, migraine, dysmenorrhea, preoper-

ative and postoperative pain (reduction in the need 
for narcotic analgesics), renal colic, fever in vari-

ous rheumatic and non-rheumatic diseases); 

- additional indications for prescribing 
NSAIDs: pleurisy, pericarditis, erythema nodo-

sum, polycystic lung disease, sciatica [4; 11–13]. 

Contraindications for use of the nonsteroidal 

anti-inflammatory drugs are: 
- erosive and ulcerative lesions of the gastroin-

testinal tract, especially in the acute stage; 

- pregnancy and breastfeeding; 
- significant liver and kidney function disor-

ders; 

- cytopenia; 

- increased sensitivity to the drug; 
- the patient's profession that requires constant 

concentration of attention and precise coordina-

tion of movements [7]. 
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Side effects of the nonsteroidal anti-inflamma-

tory drugs are listed in Table 1. 
NSAIDs are a group of drugs that are relatively 

dangerous in terms of side effects. The toxic ef-

fects of NSAIDs are caused by inhibition of COX-

1 activity and disruption of prostaglandin synthe-
sis in the gastrointestinal mucosa, kidneys, endo-

thelium, and platelets. 

The most frequent and dangerous side effects 
include gastrointestinal complications. Most of-

ten, NSAIDs cause symptoms of dyspepsia – 

heartburn, epigastric pain, nausea, vomiting, diar-
rhea, constipation, which occur with long-term 

use in 30–40% of patients and in 5–15% of cases 

are the reason for stopping treatment. The second 

most frequent manifestation of the toxic effect of 
NSAIDs on the digestive tract is gastropathy. The 

term "NSAID-gastropathy", which was intro-

duced in 1986 by Roth S.H. means erosive-ulcer-
ative gastrointestinal lesions on the background of 

taking NSAIDs. NSAID-gastropathies are charac-

terized by some features: the appearance of ulcers 

associated with taking NSAIDs, acute multiple 
erosions or ulcers, localization of ulcers in the 

antral part of the stomach, little or asymptomatic 

 course, frequent manifestations, disappearance af-

ter withdrawal of the drug. There are several fac-
tors that increase the risk of NSAID gastropathy. 

They include: 

- age (over 60 years old); 

- history of gastrointestinal pathology (espe-
cially peptic ulcers and gastric bleeding); 

- taking high doses of NSAIDs (low doses tak-

ing of NSAIDs is linked to relative risk of NSAID 
gastropathy, high doses – the risk is tripled);  

- simultaneous intake of several NSAIDs (risk 

doubles); 
- simultaneous use with glucocorticoids (the 

risk increases 10 times); 

- long-term use of NSAIDs (more than 3 

months); 
- taking NSAIDs with a long half-life and non-

selective COX-2 (the most toxic – piroxicam, 

naproxen, indomethacin, the safest – meloxicam, 
nimesulide, celecoxib); 

- therapy with anticoagulants and/or antiplatelet 

agents. 

Other risk factors are the presence of rheuma-
toid arthritis, female gender, smoking, alcohol in-

take, helicobacter infection. They should be taken  

 

Table 1. Frequency of occurrence and types of side effects of nonsteroidal anti-inflammatory drugs 

 

Side effects Frequency, % 

Gastrointestinal 

Dyspepsia (poorly correlated with complications from the gastrointestinal tract) >10 

Erosions and ulcers (more often in the stomach) 1–5 

Intestinal damage (possible cause of anemia) 1–5 

Liver damage (usually a moderate increase in liver enzymes) 1–5 

Esophageal damage <1 

Renal (more often caused by indomethacin) 

Glomerular filtration disorders 1–5 

Increase in blood pressure 1–5 

Papillary necrosis <1 

Interstitial nephritis <1 

Neurological 

Headaches (more often indomethacin) 1–5 

Aseptic meningitis (ibuprofen, ketoprofen, flurbiprofen, naproxen) <1 

Dermal 

Itching, skin rash <1 

Hematological (most often – phenylbutazone, very rarely – indomethacin),  

including agranulocytosis 
<1 

Hypersensitivity (most often acetylsalicylic acid): asthma, urticaria, pneumonitis <1 

Others 

Ototoxicity (most often acetylsalicylic acid) <1 

Infertility in women <1 

Stomatitis, sialoadenitis, carditis, vasculitis, pancreatitis (more often phenylbutazone) <1 

Bronchospasm (COX-2 inhibitors cause less often than "standard" NSAIDs) <1 
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into consideration before initiating NSAID ther-

apy. Complications of NSAID-gastropathy in-
clude gastrointestinal bleeding and perforation. 

It should be noted that the risk of ulcers directly 

depends on the dose and duration of NSAID treat-

ment. To reduce the likelihood of ulceration, it is 
necessary to use the minimum effective dose of 

the drug for a short period of time. These recom-

mendations are usually ignored. A clear relation-
ship between symptomatic side effects, endo-

scopic ulcers, and severe complications is often 

lacking. In addition, in patients without sympto-
matic side effects, gastric ulceration during endo-

scopy is detected with the same frequency or even 

more often than in patients with these effects. 

Therefore, when choosing NSAIDs, the doctor 
should first of all pay attention to the risk factors 

of severe complications, and secondly to the sub-

jective complaints of patients [1–15]. 
When symptoms of dyspepsia appear in pa-

tients with a low risk of developing damage to the 

digestive tract, first of all, it is necessary to cancel 

the NSAID, or reduce its dose (if possible), or re-
place the drug with another one with a better 

safety profile. It is a false statement that injectable 

and rectal forms of NSAIDs have a less damaging 
effect on the gastric mucosa. With rectal or paren-

teral use, the direct toxic effect of NSAIDs is ex-

cluded, while the synthesis of protective prosta-
glandins is disturbed by any method of admin-

istration of NSAIDs. 

Proton pump inhibitors (PPIs) are the drugs of 

first choice in the treatment of NSAID gastropa-
thies. The dose is selected individually. In patients 

with a high risk of cardiovascular complications 

and simultaneous NSAID gastropathy, the strat-
egy of combining a non-selective NSAID (for ex-

ample, diclofenac) and a PPI is more appropriate 

than replacing an NSAID with a highly selective 
one, which can increase the risk of thrombotic 

complications. 

Although misoprostol (a synthetic analog of 

prostaglandin E1) is inferior in effectiveness to 
proton pump inhibitors, it can be considered the 

drug of choice for the prevention of the develop-

ment of ulcers in patients receiving NSAIDs. 
With long-term use of NSAIDs, 60–70% of pa-

tients may also develop asymptomatic enteropa-

thy, which is accompanied by minor blood loss 

(1–10 ml daily) and protein loss, which leads to 
iron deficiency anemia and hypoalbuminemia. 

The mechanisms of enteropathy are the same as 

those of gastropathy. Much less often, NSAIDs 
cause damage to the large intestine – colonopathy. 

 The spectrum of damage varies from colitis to per-

forations, bleeding, and complicated diverticulitis. 
All NSAIDs can cause kidney complications. 

The starting point for renal dysfunction when us-

ing NSAIDs is inhibition of PG synthesis. PGs are 

modulators of renal vascular tone, excretion of 
electrolytes (sodium, potassium) and water. 

NSAIDs are characterized by the ability to cause 

rapid retention of sodium and water, a decrease in 
glomerular filtration and renal blood flow, hyper-

tension, hyperkalemia, edema, and acute renal 

failure. In addition, interstitial nephritis, renal pa-
pillary necrosis, membranous nephropathy, glo-

merulonephritis with minimal changes may de-

velop. 

NSAIDs can also increase liver enzyme levels, 
but severe hepatotoxicity is rare. Hepatotoxic ac-

tion of NSAIDs can, first of all, be manifested in 

chronic liver diseases. Also, the hepatotoxic effect 
of NSAIDs can be manifested by hepatogenic en-

cephalopathy – Reye's syndrome, which is based 

on generalized mitochondrial damage in children 

with congenital defects of mitochondrial enzymes 
due to inhibition of oxidative phosphorylation and 

impaired β-oxidation of fatty acids. A rare, very 

dangerous emergency condition that occurs in 
children and male adolescents (more often at the 

age of 4–15 years) during the treatment of fever in 

viral diseases – more often influenza and other 
respiratory viral infections, less often measles, 

chicken pox, etc., with drugs that contain acetyl-

salicylic acid, which is characterized by rapidly 

progressive toxic encephalopathy and the devel-
opment of fatty infiltration of the liver. Reye's 

syndrome is accompanied by hyperammonemia, 

increased activity of aminotransferases in blood 
serum (more than 3 times) with a normal level of 

bilirubin. 

Side effects of NSAIDs from the hematopoietic 
system are manifested by thrombocytopenia, ane-

mia, leukopenia. 

Since NSAIDs are often prescribed to elderly 

and senile people with comorbidities (hyperten-
sion, coronary heart disease, and diabetes), special 

attention is paid to the cardiovascular safety of 

NSAIDs and, above all, COX-2 inhibitors (risk of 
cardiovascular events). If there is no increased 

likelihood of developing cardiovascular events, 

the introduction of NSAIDs with a favorable GI 

profile is recommended: etoricoxib, celecoxib, di-
clofenac, ibuprofen, and nimesulide. Ketorolac 

and ketoprofen are less acceptable in this situa-

tion. If the patient has a significant cardiovascular 
risk, selective COX-2 inhibitors, as well as diclo-  
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fenac and ibuprofen in high doses, are contraindi-

cated. If the patient is already taking low-dose ac-
etylsalicylic acid for secondary prevention of car-

diovascular complications, naproxen is conside-

red the best choice for concomitant use for a short 

period of time. Other side effects occur much less 
often and are determined by individual intolerance 

of one or another drug [7; 15; 16]. 

Quite often, NSAIDs are used with other drugs. 
At the same time, it is necessary to take into ac-

count the possibility of their interaction (Table 2). 

When planning pharmacotherapy, it is advisa-
ble to consider the following: 

1. The anti-inflammatory effect of NSAIDs di-

rectly depends on their affinity for COX, as well 

as on the level of acidity of the solution of the se-
lected drug (information is provided in the instruc-

tions for use), which ensures concentration in the 

area of inflammation. The analgesic and antipy-
retic effect develops faster, the more neutral the 

pH of the NSAIDs solution. Such drugs penetrate 

the central nervous system faster and suppress the 

centers of pain sensitivity and thermoregulation. 
2. The shorter the half-life, the weaker the en-

terohepatic circulation, the less risk of cumulation 

and unwanted drug interaction, and the safer the 
NSAIDs are [6]. 

It is necessary constantly remember that: 

- patients with arterial hypertension or heart 
failure should be prescribed NSAIDs, which have 

the least effect on renal blood flow; 

- it is necessary to strive for the appointment of 

minimum doses and short courses of NSAIDs for 
the elderly; 

- when pregnant women take NSAIDs, there is 

often a delay in pregnancy and a slowdown in labor; 

 - in order to prevent the development of esoph-

agitis, it is advisable not to lie down for 15 
minutes after using NSAIDs; 

- NSAIDs should be prescribed with particular 

caution to patients with bronchial asthma, erosive-

ulcerative lesions of the gastrointestinal tract, ten-
dency to bleeding, liver diseases, and impaired 

kidney function. 

Conclusions 

When using NSAIDs, certain rules of appoint-

ment and dosage must be followed. The most ef-

fective drug with the best tolerability should be se-
lected for a specific patient. Before starting 

NSAID therapy, the patient's age, comorbidities, 

previous medical or surgical history, concomitant 

use of medications (including antiplatelet agents, 
anticoagulants, corticosteroids, ACE inhibitors, 

and selective serotonin reuptake inhibitors), H. 

pylori infection, and blood pressure monitoring 
should be considered. A drug new to the patient 

should be prescribed starting with the lowest dose 

followed by a further increase after 2–3 days. 

With long-term course prescription, NSAIDs are 
taken after meals. Also, taking NSAIDs can be 

synchronized with the maximum increase in 

symptoms of the disease. The simultaneous use of 
two or more NSAIDs is inadvisable due to the in-

creased risk of side effects, a decrease in the con-

centration of drugs in the blood, and a decrease in 
the expected effect. 
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Table 2. Interaction of nonsteroidal anti-inflammatory drugs with other drugs 
 

Drug The result of the interaction Recommendations 

Indirect anticoagulants 
Increased risk  

of gastrointestinal bleeding 
Dynamic side effect monitoring 

β-blockers  Decreased antihypertensive effect Blood pressure control 

Potassium-sparing  

diuretics (triamterene) 
Decreased kidney function Monitoring kidney function 

Thiazide  

and loop diuretics 

Reduction of natriuretic  

and antihypertensive effects of diuretics 

The dose of diuretics  

can be adjusted 

Other NSAIDs Increased risk of NSAID-gastropathy Dynamic side effect monitoring 

ACE inhibitors 

Decreased antihypertensive effect,  

increased risk of nephrotoxicity  

and hyperkalemia 

Blood pressure control,  

monitoring kidney function,  

potassium level 

Fluoroquinolones Increased risk of seizures Dynamic side effect monitoring 
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ABSTRACT 

Background. Hypertension and atrial fibrillation are a fairly common combination of heart pa-

thology that occurs in the daily practice of a cardiologist. Associations of clinical laboratory and 

instrumental indicators with the levels of various biomarkers, in particular serum N-terminal frag-

ment of brain natriuretic propeptide (NT-proBNP), are interesting and promising for scientific 
research and practical application.  

The aim of the study was to simulate the clinical profiles of patients with hypertension and atrial 

fibrillation depending on the serum levels of NTpro-BNP.  
Materials & Methods. 89 patients with stage II hypertension and various clinical forms of atrial 

fibrillation were included in the study. All patients underwent a general clinical examination, 

additional determination of NT-proBNP serum levels, and assessment of quality of life according 
to the Minnesota Living with Heart Failure Questionnaire (MLHFQ) for 2–3 days of hospital stay 

at against the background of selection of optimal therapy. Sequential statistical processing of the 

obtained data using Spearman’s rank correlation analysis and multiple linear regression made it 

possible to create two clinical profiles of patients.  
Results & conclusions. Thus, with a relatively high serum level of NTpro-BNP (≥810 ng/l), the 

following will be characteristic: hypertensive history >12 years; the presence of signs of left ven-

tricular hypertrophy on the ECG according to the Sokolov-Lyon criteria; increase in the right 
atrium >36 mm and systolic pressure in the pulmonary artery >38 mm Hg according to Echocar-

diography; an increase in the average daily heart rate >110 per 1 min with Holter ECG monitoring; 

a decrease in the glomerular filtration rate <56 ml/min/1.73m2 and an increase in the total MLHFQ 
score >27. The dominant markers of a relatively high level of NTpro-BNP were a decrease in 

quality of life, instrumental signs of hemodynamic overload of the right heart and clinically sig-

nificant cardiorenal disorders. With a relatively low serum level of NTpro-BNP (≤220 ng/l), the 

following will be characteristic: hypertensive history anamnesis <8 years; lack of signs of the left 
ventricle hypertrophy on the ECG according to the Sokolov-Lyon criteria; the size of the right 

atrium <34 mm and/or the value of systolic pressure in the pulmonary artery <33 mm Hg accord-

ing to Echocardiography; average daily heart rate with Holter ECG monitoring <92 per 1 minute; 
glomerular filtration rate >68 ml/min/1.73m2 and the total MLHFQ score <21. The dominant 

markers of a relatively low level of NTpro-BNP were the absence of signs of left ventricular 

hypertrophy on the ECG and a balanced state of sympatho-adrenal activity by the nature of circa-

dian regulation of heart rate. 
Keywords: atrial fibrillation; N-terminal fragment of brain natriuretic propeptide; clinical pro-

file of patients. 
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 Introduction 

Hypertension and atrial fibrillation (AF) is a fairly 

common combination of heart pathology that oc-
curs in the daily practice of a cardiologist [1]. The 

practical interest in such an association of diseases 

is primarily related to the high prevalence of both 
pathological conditions in the European popula-

tion, the close connection of diseases with the de- 
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velopment of various cardiovascular events, in-

cluding fatal ones, as well as a significant decrease 
in the quality of life of patients [2; 3]. 

Associations of clinical laboratory and instru-

mental indicators with the levels of various bi-

omarkers are interesting and promising for scien-
tific research and practical application, which not 

only characterize the specificity and severity of 

systemic processes occurring in the cardiovascu-
lar system, but also can be used to predict the 

course of diseases and certain standardization of 

clinical profiles of patients. One such biomarker is 
the serum N-terminal fragment of brain natriuretic 

propeptide (NT-proBNP) [4; 5]. 

The aim of the study was to simulate the clin-

ical profiles of patients with hypertension and 
atrial fibrillation depending on the serum level of 

NTpro-BNP. 

Materials and Methods 

The study was conducted in accordance with 

the main provisions of the Helsinki Declaration of 

the World Medical Association on the ethical 

principles of scientific medical research involving 
human subjects (2000) and the order of the Minis-

try of Health of Ukraine No.281 dated November 

1, 2000. The research protocol was approved by 
the biomedical ethics commission of National Pi-

rogov Memorial Medical University, Vinnytsya. 

As part of an open observational randomized 
comparative study, 89 patients with stage II hy-

pertension and various clinical forms of AF were 

examined. The average age in the studied contin-

gent was (61.1±9.0) years. There were 39 men 
(43.8%) and 50 women (56.2%) in the study. All 

patients were examined and treated on the basis of 

the Municipal Institution of Vinnytsia Regional 
Clinical and Diagnostic Center for Cardiovascular 

Pathology during 2018–2021. 

All patients underwent a general clinical exam-
ination in accordance with current international 

guidelines [3; 6; 7], additional determination of 

NT-proBNP serum levels and assessment of qual-

ity of life according to the MLHFQ (Minnesota 
Living with Heart Failure Questionnaire [8]) on 

day 2nd–3rd of hospital stay against the background 

selection of optimal therapy. 
The levels of serum NT-proBNP were deter-

mined using the appropriate ELISA test systems 

(Critical Diagnostics, USA). The different levels 

of NT-proBNP and the selection of groups with a 
relatively low (RL, ≤220 ng/l), intermediate (Im, 

221–809 ng/l) and relatively high (RH, ≥810 ng/l) 

levels were calculated by the method of varia-
tional statistics with determination of the median 

 and interquartile range for the levels of bi-

omarkers in the examined sample of patients 
(n=89). The RL level for this sample was defined 

as the value of the biomarker <25th and RH – >75th 

percentile, respectively. Instead, the Im level cor-

responded to the range of the indicator, which was 
between the 25th and 75th percentiles. 

Statistical analysis was performed using Mi-

crosoft Excel (2016) and Statistica 12.0 (Statsoft, 
USA). 

At the first stage of the analysis, in order to "fil-

ter" and select the most informative indicators, 
Spearman’s rank correlation analysis was used be-

tween the actual biomarker serum levels (ng/l) and 

various clinical and instrumental indicators, as 

well as indicators of the quality of life according 
to the MLHFQ questionnaire. 

Based on the results of the analysis, indicators 

that demonstrated statistically significant rank 
correlations (p<0.05) with the content of serum 

NT-proBNP were selected. These indicators were 

taken for the next analysis – multiple linear regres-

sion. 
The serum level of NTpro-BNP was taken as 

the initial parameter of the multiple linear regres-

sion in points, where 1 point is RL, 2 points is Im, 
and 3 points is RH level, respectively. 

When conducting a multiple regression analy-

sis in order to determine the most informative 
combination of indicators, the procedure of step-

wise inclusion of features ("Forward stepwise") 

was used. It allowed us to determine the combina-

tion with the largest coefficient of multiple regres-
sion – the coefficient of determination (R2). In ad-

dition, the beta coefficients (of the obtained pa-

rameters of the model, which demonstrate the na-
ture and strength of the connection with the origi-

nal parameter), the level of their statistical signif-

icance (p-value) and the strength of the influence 
of the parameters on the original parameter in 

points were determined. The latter was calculated 

as the ratio of the beta-coefficient of the parameter 

to the sum of the beta coefficients of all parame-
ters of the model, multiplied by 100 and rounded 

to whole numbers. 

To build a clinical profile of patients with dif-
ferent serum levels of NTpro-BNP we used two 

levels of the biomarker – RH and RL, which were 

previously determined for the examined sample of 

patients. In addition, threshold values of model 
parameters were calculated for each selected bi-

omarker level, which made it possible to conduct 

a more detailed assessment of the clinical profile 
of patients. Threshold values of the parameters 
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were calculated as the values that determined the 

maximum informativeness (namely, the maxi-
mum value of the odds ratio of events – OR) in 

predicting separately RL and RH level of serum 

NTpro-BNP. For discrete values, the threshold 

values (in the case of a positive regression rela-
tionship) were taken as 0 points for RL and as 1 

point for RH of the biomarker level, respectively. 

Results and Discussion 

Based on the results of Spearman’s rank corre-

lation analysis, those that demonstrated statisti-

cally significant rank correlations (p<0.05) with 
the NT-proBNP serum levels were selected from 

the wide variety of studied indicators (Table 1). 

The indicators in Table 1 were taken as the 

main parameters for multiple linear regression. 
The exceptions were the HM ECG indicators 

(HRday, HR24-hrs and CI – the ratio of day HR 

to night HR), which had the same clinical inter-
pretation, so only the HRday indicator, which had 

the highest correlation coefficient, was taken for 

further regression analysis. 

The results of multiple linear regression are 
shown in Table 2. 

 The rather high coefficient of multiple regres-

sion (R2=0.64) with a significance level of p= 
=0.00002 draws attention. 

Therefore, analyzing the obtained data, it was 

observed that the model of the clinical profile of 

the patient based on the serum level of NTpro-
BNP included 7 clinical and instrumental param-

eters, which revealed statistically significant re-

gression relationships with the level of the bi-
omarker (p<0.05):  

1) duration of hypertensive medical history in 

years (beta=0.008; p=0.048);  
2) the presence of signs of LV hypertrophy on 

the ECG according to the Sokolov-Lyon criteria 

(beta=0.106; p=0.008);  

3–4) the size of RA in mm (beta=0.137; 
p=0.002) and STLa in mm Hg according to Echo-

cardiography (beta=0.038; p=0.01);  

5) HRday per 1 minute according to the data of 
the HM ECG (beta=0.150; p<0.0001);  

6) the value of GFR [ml/min/1.73m2] (beta= 

=-0.113; p=0.005);  

7) the value of the total score according to the 
MLHFQ questionnaire (beta=0.193; p<0.0001). 

 

 
Table 1. Statistically significant results of Spearman’s rank correlation between various  

clinical and instrumental indicators and NTpro-BNP serum levels (ng/l) 

 

Clinical and instrumental indicators Spearman R T(N-2) P-value 

Duration of hypertensive history, years 0.23 2.14 0.03 

LV hypertrophy on ECG according to the Sokolov-Lyon 

criteria in points (1 point – yes, 0 – no) 
0.32 3.10 0.002 

FC according to NYHA 0.27 2.61 0.01 

BMI, kg/m2 -0.25 -2.42 0.02 

RA according to EchoCG, mm 0.30 2.79 0.006 

STLa according to EchoCG, mm Hg 0.29 2.75 0.007 

Blockade of LAF of the LBB on ECG in points  
(1 point – yes, 0 – no) 

0.24 2.22 0.02 

HRday according to HM ECG data, per 1 min 0.32 3.08 0.002 

HR24-hrs according to HM ECG data, per 1 min 0.31 3.03 0.003 

CI according to HM ECG data, um. unit 0.26 2.46 0.01 

Daily number of VE according to HM ECG data -0.27 -2.54 0.01 

GFR, ml/min/1.73m2 -0.28 -2.71 0.008 

MLHFQ total score 0.41 4.56 <0.0001 

 

Notes: LV – left ventricle; ECG – electrocardiography; HM – Holter monitoring; FC – functional class; 
BMI –body mass index; RA – right atrium size; EchoCG – echocardiography; STLa – systolic pressure in the 

pulmonary artery; LAF of the LBB – left anterior fascicle of the left bundle branch (His bundle); HRday and 

HR24-hrs are average daily and average 24-hours heart rate, respectively; CI – circadian index; VE – ven-
tricular extrasystole; GFR – glomerular filtration rate; MLHFQ – Minnesota Living with Heart Failure Ques-

tionnaire. 
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Table 2. Results of multiple linear regression with the initial parameter of NTpro-BNP serum level in points 
 

Model parameters 
Bеtа-coef-

ficient 
P-value 

Power  

of influence 

in points 

Duration of hypertensive history, years 0.008 0.048 1 

LV hypertrophy on ECG according to the Sokolov-Lyon criteria 

in points (1 point – yes, 0 – no) 
0.106 0.008 14 

RA according to EchoCG, mm 0.137 0.002 18 

STLa according to EchoCG, mm Hg 0.038 0.01 5 

HRday according to HM ECG data, per 1 min 0.150 <0.0001 20 

GFR, ml/min/1.73m2 -0.113 0.005 15 

MLHFQ total score 0.193 <0.0001 26 

 
Notes:  

Informativeness of the obtained model: coefficient of determination (multiple linear regression) – R2=0.64; 

Fisher’s actual test (F) = 56.73 at the appropriate level (df) = 3.16; level of significance (p) of the model = 
0.00002; standard error of analysis according to the model (St. Error of estimate) = 0.04. 

LV – left ventricle; ECG – electrocardiography; HM – Holter monitoring; RA – right atrium size; EchoCG – 

echocardiography; STLa – systolic pressure in the pulmonary artery; HRday – average daily heart rate; GFR – 

glomerular filtration rate; MLHFQ – Minnesota Living with Heart Failure Questionnaire. 
 

 

Almost all indicators had a direct regression re-
lationship with the serum level of NTpro-BNP (an 

increase in the serum level of the biomarker pre-

dicted an increase in the value of the indicator or 
a transition to a higher score), while only one pa-

rameter showed an inverse regression relationship 

with the level of the biomarker – the value of GFR 

[ml/min/1.73m2]. The latter demonstrated that an 
increase in the serum level of NTpro-BNP pre-

dicted an actual decrease in the value of GFR and 

deterioration of the filtration function of the kid-
neys and vice versa. 

The calculated influence of the parameters on 

the serum level of NTpro-BNP in points showed 

that the value of the total score according to the 
MLHFQ questionnaire (impact = 26 points), the 

average daily heart rate (20 points) and the size of 

the PP (18 points) had the greatest influence, in 
that time as the smallest – the value of STLa 

(5 points) and duration of hypertensive anamnesis 

(1 point). Such parameters as the value of GFR 
and the presence of LV hypertrophy on the ECG 

occupied an intermediate position – the impact 

was 15 and 14 points, respectively. 

Thus, the analysis demonstrated that the level 
of quality of life, determined by the MLHFQ 

questionnaire adapted to patients with chronic 

heart failure, had the greatest impact on the serum 
level of NTpro-BNP; the nature of HRday regula-

tion, which, first of all, reflected the activity of the  

 sympatho-adrenal system and the nature of hemo-
dynamic overload of the right heart, characterized 

by the echocardiogram size of RA. To a lesser ex-

tent, the effect on the biomarker level was found 
to be the nature of violations of the kidneys filtra-

tion function, which is a consequence of the car-

diorenal continuum in patients with hypertension 

and is characterized by the value of GFR and the 
nature of structural damage to the LV myocar-

dium, which is determined by signs of hypertro-

phy on the ECG (Table 3). 
Analyzing the data in the Table 3, it was neces-

sary to pay attention to the fact that the threshold 

values of the parameter determined for different 

serum levels of NTpro-BNP have different prog-
nostic value in a priori prediction of different lev-

els of the biomarker. For example, the duration of 

hypertensive history >12 years increases the a pri-
ori probability of RH level by 1.1 times, while his-

tory of <8 years – 1.6 times the probability of RL 

serum level of NTpro-BNP. The latter demon-
strates that a short hypertensive history (<8 years) 

is more likely to predict the RL serum level of 

NTpro-BNP than a long hypertensive history (>12 

years) – the RH level of the biomarker. Such lo-
gistics also apply to other parameters listed in the 

corresponding table. 

Therefore based on the data we obtained, it 
should have been thought that in patients with hy-

pertension and AF, regardless of its variant, in the  
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Table 3. Threshold values for parameters of the patient clinical profile model  
depending on the serum level of NTpro-BNP 

 

Model parameters 

Threshold values of parameters 

for different serum levels 

of NTpro-BNP 

≥810 ng/l ≤220 ng/l 

Duration of hypertensive history, years 
>12  

OR=15/14=1.1 

<8  

OR=18/11=1.6 

LV hypertrophy on ECG according to the Sokolov-Lyon criteria 

in  points (1 point – yes, 0 – no) 

Yes 

OR=19/10=1.9 

No 

OR=23/6=3.8 

RA according to EchoCG, mm 
>36  

OR=21/8=2.6 

<34  

OR=17/12=1.4 

STLa according to EchoCG, mm Hg 
>38 

OR=16/13=1.2 

<33  

OR=14/15=0.93 

HRday according to HM ECG data, per 1 min 
>110  

OR=18/11=1.6 

<92  

OR=20/9=2.2 

GFR, ml/min/1.73m2 
<56  

OR=20/9=2.2 

>68 

OR=16/13=1.2 

MLHFQ total score 
>27 

OR=22/7=3.1 

<21 

OR=19/10=1.9 

 

Notes: LV – left ventricle; ECG – electrocardiography; HM – Holter monitoring; RA – right atrium size; 

EchoCG – echocardiography; STLa – systolic pressure in the pulmonary artery; HRday – average daily heart 
rate; GFR – glomerular filtration rate; MLHFQ – Minnesota Living with Heart Failure Questionnaire. 

 

 

case of a high serum level of NTpro-BNP (≥810 
ng/l), the following clinical profile will be charac-

teristic: hypertensive history >12 years; the pres-

ence of signs of LV hypertrophy on the ECG ac-
cording to the Sokolov-Lyon criteria; increase in 

RA >36 mm and STLa >38 mm Hg according to 

Echocardiography; an increase in HRday >110 per 

1 min by HM ECG; a decrease in GFR <56 
ml/min/1.73m2 and an increase in the total score 

according to MLHFQ >27. The dominant markers 

of the NTpro-BNP serum level in these patients 
were a decrease in the quality of life, instrumental 

signs of hemodynamic overload of the right heart 

and clinically significant cardiorenal disorders. 
In turn, in the case of low NTpro-BNP serum 

level (≤220 ng/l), the following clinical profile 

will be characteristic: hypertensive history <8 

years; absence of signs of LV hypertrophy on 
ECG according to the Sokolov-Lyon criteria; the 

size of RA <34 mm and/or the size of STLa ac-

cording to Echocardiography <33 mm Hg; HRday 
by HM ECG <92 per 1 min; the value of GFR >68 

ml/min/1.73m2 and the total score according to 

MLHFQ <21. The dominant markers of RH 
of NTpro-BNP level in patients with hypertension 

 and AF are the absence of signs of LV hypertrophy 
on the ECG (excludes the presence of significant 

structural lesions of the LV myocardium) and 

a balanced state of sympatho-adrenal activity by 
the nature of circadian heart rate regulation. 

It is worth noting that the a priori clinical por-

trait of a patient with hypertension and AF and RL 

serum level of NTpro-BNP with a high probability 
implies, first of all, the absence of significant 

structural changes of the LV myocardium and 

signs of its hypertrophy on the ECG and not a high 
level of average HRday.  

Thus, in the absence of LV hypertrophy on the 

ECG, the chances of RL biomarker level are 3.3 
times higher than when it is present, while at 

HRday <92, it is 2.2 times higher compared to 

HRday >92 per 1 min. In addition, the clinical por-

trait of a patient with hypertension and AF and RL 
serum level of NTpro-BNP implies a short history 

of hypertension (<8 years), no signs of hemody-

namic overload of the right heart (RA <34 mm 
or/and STLa <33 mm Hg); absence of cardiorenal 

disorders (GFR >68 ml/min/1.73m2) and mild de-

terioration of quality of life (total MLHFQ score 
<21). 
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Conclusions 

1. Dominant markers of a relatively high level 
(≥810 ng/l) of serum N-terminal fragment of brain 

natriuretic propeptide in patients with hyperten-

sion and atrial fibrillation are a decrease in quality 

of life, instrumental signs of hemodynamic over-
load of the right heart, and clinically significant 

cardiorenal disorders. 

2. The dominant markers of a relatively low 
level (≤220 ng/l) of serum N-terminal fragment of 

brain natriuretic propeptide in this contingent of 

patients are the absence of signs of left ventricular 
hypertrophy on the ECG and a balanced state of 

sympatho-adrenal activity by the nature of circa-

dian regulation of heart rate. 

In the future, it is planned to study an ex-
panded range of biomarkers of cardiovascular di- 

 sease and create a comprehensive clinical profile 

of the patient. 
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ABSTRACT 

A theoretical study is written in the form of a short report on approaches to qualitative and quan-

titative assessment of health and physical performance. Physical, mental, social, sexual health, 

their relationship to physical performance, and measurability to assess and compare individual 
and population outcomes are discussed. Separate models of health quality assessment and its for-

mation are noted. Philosophical systems of understanding health, psychological approaches to its 

study, pedagogical systems of formation are described. It was noted that the level of physical 
health of a person depends on his ability to maintain the balance of homeokinesis parameters. The 

significance of adaptation and dysadaptation processes is described. It is proposed to draw up a 

"vegetative passport" of a person with an indication of the vagosympathetic balance. Physical 

performance, which is often evaluated together with anthropometric data, aerobic and anaerobic 
endurance, neuromuscular coordination, flexibility, stress resistance, is taken into account when 

planning sports training and professional tasks with a difficult physical component. In ordinary 

life, it can be reduced due to the wide distribution of hypertension, coronary disease and smoking, 
and frequent vascular crises. Cardiorespiratory capacity (reserves) and exercise tolerance can be 

carefully determined using special functional tests. The relationship between physical capacity 

and health indicators determined in the study allows to objectively determine tolerance to physical 
exertion and compare capacity in the population and in different periods of a person's life.  

Keywords: models of health diagnosis, adaptation and maladaptation, homeokinesis, tolerance 

to physical exertion. 

 

The future of successful medicine largely de-

pends on its preventive (valeological) direction. 

Relying only on the medical direction is hopeless. 
Therefore, it is rational to focus the efforts and re-

sources of national health care systems on devel-

oping the adaptive potential of practically healthy 

people [1]. An important step in this direction 
should be a reassessment of the non-alternative at-

titude of the medical staff towards everyone who 

is in their field of vision as "healthy-sick". The 
quality and quantity of health can be evaluated 

 

 from the philosophical position of "rehabilitation 

dualism", the balance of the work of systems and 

anti-systems [2; 3, p. 34]. A person's functional re-
serve determines both his resistance to adverse 

factors and the ability to adapt. And, according to 

M. Amosov, this reserve ("amount of health") can 

be measured [4]: "The amount of health" can be 
defined as the sum of the "reserve capacities" of 

the main functional systems. In turn, these reserve 

capacities can be determined through the "reserve 
coefficient". Quantitative measurement of quality 

(qualimetry), based on the method of weighting 

coefficients expert determination, is used by the 
World Health Organization to determine the lev-

ers of public health regulation [5] and is the basis 

of many academic disciplines studying it [6]. 

There are also models that use the definition of 
"quantity of health", in particular, the model of 

"pre-nosological diagnosis" by Kaznacheev V.P. 
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and Baevsky R.M. (1974), and the model of "di-

agnosis of health by direct indicators" by Apana-
senko H.L. et al. (1985) [7]. 

The authors of the first model propose to carry 

out pre-hospital diagnosis based on the indicators 

of vegetative tone and tension of adaptation mech-
anisms, as well as to make a functional diagnosis 

that reflects 4 stages of approaching the disease: 

1) satisfactory adaptation (eustress); 2) functional 
tension of adaptation mechanisms (sub-adapta-

tion); 3) unsatisfactory adaptation; 4) disruption 

of adaptation mechanisms (dysadaptation). The 
vectorial nature of the changes in homeokinesis 

and adaptation mechanisms reflects the rehabilita-

tion diagnosis, which takes into account the geno-

type and "vegetative passport" of the patient.  
The model of "health diagnosis by direct indi-

cators" focuses on the coincidence of biological 

age with the calendar age, biological function of 
survival, rehabilitation potential. Health assess-

ment according to this model takes into account 

self-assessment of health, clinical and physiologi-

cal indicators (vital lung capacity, body mass in-
dex, etc.), which are compared with the average 

values of these indicators at a certain calendar age 

for a specific population. According to the ob-
tained result, the patient is assigned to one of the 

groups: I (from –15 to –9 years, slowed aging), II 

(from –8.9 to –3 years), III (from –2.9 to +2.9 
years, normal aging), IV (from +3 to +8.9 years) 

and V (from +9 to +15 years, accelerated aging). 

The model operates with the concepts of "age-re-

lated destruction" and "health reserve", and also 
philosophically connects health with longevity 

due to the rate of aging. 

Another important component of health is 
well-being, to which the WHO appeals in its defi-

nition of health [5]. To some extent, this well-be-

ing is characterized by positive emotions and sat-
isfaction with one's life, social adaptability and re-

sistance to psychosocial stress. This actually leads 

to the need to discuss mental adaptation and mal-

adaptation. Psychological and sociocultural ideas 
about health are reduced to three models: antique 

(based on internal consistency), adaptive (in 

which the individual is adapted to the natural and 
social environment), and anthropocentric (in 

which all-round self-realization and the disclosure 

of the creative potential of the individual are im-

portant) [8]. They actually describe adaptation op-
tions. 

It is also known [9] that mental maladaptation 

is a prerequisite for neurotic disorders. Mental 
well-being is closely related to mood balance, the  

 ability to sleep normally, good physical well-be-

ing, energy, adaptation to stress, industriousness 
and sufficient social activity. Extreme degrees of 

mental maladjustment are self-destructive behav-

ior, overwhelming tendency to violence and sui-

cidal behavior. Other signs of maladaptation are 
reduced ability to perform economic, social, bio-

logical, emotional and intellectual tasks, deviant 

behavior. Certain non-pathological disorders of 
biological, psychological and behavioral adapta-

tion harm the survival and reproduction of the spe-

cies. Therefore, many health researchers place 
sexual health alongside mental, somatic, and so-

cial health [10, p. 20–30]. And to characterize 

mental, somatic, and social health, they offer the 

following list of signs: absence of complaints 
about well-being, moderate altruism, self-respect, 

self-sufficiency (autonomy), sense of self-worth, 

and the ability to love. 
In academic psychology, cross-cultural, dis-

cursive, norm-centric, phenomenological, holis-

tic, axiological, and integral approaches are used 

to study health [11]. A cross-cultural approach al-
lows us to identify national influences on percep-

tions of normal health. The discursive approach 

examines the logic of constructing ideas about 
health, different health systems and individual 

health practices. Within the holistic approach, nat-

ural and scientific principles of analysis are com-
plemented by humanitarian ones. The axiological 

approach consists in treating health as a universal 

human value. In the practice of valeological edu-

cation, a competence approach is used [12]. Vale-
ological competence is considered as the ability to 

lead a healthy lifestyle and practice safe behavior 

patterns. The key to good health is giving up bad 
habits, a balanced diet, sufficient physical activity, 

a rational regime of work and rest, avoiding inju-

ries, environmental, radiological and toxicologi-
cal risks, cooperation with the medical system 

(vaccination of infectious diseases, timely treat-

ment of detected diseases, participation in screen-

ing examinations, for example, annual fluorogra-
phy, etc.), psychohygiene (maintaining emotional 

balance), safe sex. 

Within the framework of Н.L. Apanasenko's 
theory (1985) the level of somatic health of a per-

son determines the performance of aerobic metab-

olism. High productivity increases the body's re-

sistance to various adverse factors (hypoxia, in-
toxication, blood loss, radiation, etc.). In turn, the 

high resistance of the body forms normoreactivity 

and eustress, which are also correlated with high 
rehabilitation potential and work capacity. Another 
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important basis of health is the vagosympathetic 

balance, which is determined by the density of re-
ceptors and their sensitivity (eutonia). Within the 

preventive paradigm of future medicine, it is ap-

propriate to draw up a person's "vegetative pass-

port", which should indicate the predominant re-
action to external and internal influences – va-

gotony or sympathotony [7; 13]. 

Physical capacity, which is manifested in vari-
ous forms of muscle activity, characterizes the 

physical "form" of a person or his ability to do 

physical work and sports. It is often equated with 
physical endurance. To assess physical perfor-

mance, the ability to perform dynamic, static or 

mixed work is studied. Quantitative determination 

of physical capacity is necessary for drawing up a 
sport training plan, determining the volume of 

tasks for representatives of processions with a 

heavy physical component (military, rescuers, 
etc.). At the same time, both indicators of physical 

strength and endurance, as well as cardiometa-

bolic parameters, are subject to measurement and 

improvement [14; 15]. Physical capacity is evalu-
ated together with anthropometric data, aerobic 

and anaerobic endurance, neuromuscular coordi-

nation, flexibility, stress resistance. Various types 
of sports and professional activity require a higher 

minimum level of these indicators. In ordinary 

life, the intensity of physical exertion is not high, 
and such exertion has a pronounced aerobic na-

ture, therefore, everyday work is limited by the 

oxygen transport system. But the high frequency 

of vascular crises, the spread of hypertension, cor-
onary disease and smoking force us to pay atten-

tion to the cardiorespiratory capabilities (reserves)  

 of every person in age after 40. The load tolerance 

threshold is determined by special functional tests 
[16–20]. The clinical signs of the threshold of tol-

erance include complaints of difficulty breathing, 

an attack of angina pectoris, pronounced fatigue, 

weakness, dizziness, acute pallor or cyanosis, 
coldness of the extremities, impaired coordination 

of movements. Threshold loads determine the 

limit of possibilities, so they should be tested in 
conditions where medical care can be provided to 

the patient. 

Conclusions 

The indicators of health and physical perfor-

mance are closely related and measurable. The 

valeological connection of physical working ca-

pacity with health indicators allows objective de-
termining tolerance to physical exertion and com-

parison of working capacity in the population and 

in different periods of a person's life. 
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ABSTRACT 

Background. Sleep disorders is a distressing and disabling condition that affects many people, 

and can effect the quality of work and education of medical students. Sleep problems, which are 

accompanied by disruption of the circadian cycle in students, are partly solved by sports and 
psychological influences (sleep hygiene). 

Purpose of the study was to assess the sleep quality during different years of study of medical 

university students. 

Materials & Methods. First to final year students (114 male and 80 female) filled out ques-
tionnaires. Pittsburgh Sleep Quality Index (PSQI) questions were used in the form. Qualitative 

variables were represented as frequencies and percentages. Chi-square and was applied for statis-

tical significance, and p-value <0.05 was considered. The students were divided according to their 
years of study into 3 groups. Group A for 1st- and 2nd-years, group B – for 3rd- and 4th-years, group 

C – for 5th- and 6th-years medical students. 

Results. About half (47.42%) of the students rated their sleep as very bad, which, however, is 
less than in the literature (more than 60%). 57% of respondents had daytime dysfunction due to 

sleep disturbance. 60.31% of survey participants reported that they slept 5–7 hours every night. 

20.1% regularly used sleeping pills at least once during the last month. Subjective sleep quality 

and sleep latency were directly related to the years of study, with p values 0.006 and 0.004.  
Conclusion. Our findings show that sleep disruptions among medical students is significant. 

By calculating the mean score of PSQI we found that the score values increase respectively with 

the years of studies in the medical faculty explaining more sleep disturbances. 
Keywords: sleep disorders, Pittsburgh Sleep Quality Index, sleep hygiene. 

 

 

INTRODUCTION 

Sleep problems are widespread and can have 

a negative impact on person’s health and quality 

of life. While certain sleep problems are more dif-
ficult to cure than others, the majority are simply 

treatable with the right therapies [1].  The stress of 

the academic environment causes circadian cycle 
abnormalities in university students. Sports and 

extracurricular activities are linked to better sleep 

quality. The modern society is plagued with sleep 

disorders; almost one-third of individual’s report 
experiencing some kind of sleeplessness [2]. 

Compared to non-medical students and the ge-

neral community, medical students make up a de-
mographic that is significantly more susceptible 

[3]. This is due to a variety of stress-inducing aca- 

 

 demic load, packed schedules, protracted study 
sessions, test stress, peer pressure, high parental 

expectations, and an intensely competitive atmos-

phere. 
Based on previous studies we find that there is 

a higher prevalence of numerous somatic and/or 

psychiatric ailments, as well as social issues, is 
linked to sleep difficulties [4].  

Some behavioral, physiological, and neuro-

cognitive functions take place when we sleep; lack 

of sleep may disrupt these activities. Lack of sleep 
causes a number of negative effects, including 

drowsiness and diminished neurocognitive and 

psychomotor function [5]. 
The purpose of the current study was to assess 

and compare medical students' subjective sleep 

quality across the different periods of their train-
ing by utilizing the PSQI. This study was con-

ducted trying to find a correlation between medi-

cal studies and the sleep quality. No contraindica-

tions were taken into consideration, trying to make 
the study more generalized and not limited. 
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Material & Methods 

The Pittsburgh Sleep Quality Index (PSQI) 

contains 19 items, which address sleep latency, 

usual bedtime and wake time, and sleep and nap 

quality [6]. 
This was a study involving medical undergrad-

uates at Kharkiv National Medical University, lo-

cated in the city of Kharkiv, Ukraine. First- to 
sixth-year students (n=194) participated. The data 

were collected from 30 January 2023 till 07 Feb-

ruary 2023. All participants filled in an online 
Google form. 

The PSQI is a legitimate and widely used ana-

lytic tool for determining sleep disorders, hence it 

is included in the study instrument. Each of its el-
ements - subjective sleep quality, sleep latency, 

sleep length, habitual sleep efficiency, sleep dis-

ruptions, usage of sleeping pills, and daytime dys-
function- was examined independently. This in-

strument's range is 0 to 21 points, scores 5–9 sig-

nify poor sleep quality, and scores between > 9 of 

sleep disturbance. The sum of the seven compo-
nent scores produces a global score. 

Using Microsoft Excel, the information from the 

completed questionnaires was put into tables. One 
of the tables displayed the findings for the en tire 

sample and the others the results for each under-

graduate class year. The participants were split 
into three groups: group A, which consisted of 1st- 

and 2nd-year students; group B, which consisted 

of 3rd- and 4th-year students; and group C, which 

consisted of fifth- and sixth-year students. Com-
parisons within and between groups as well as de-

scriptions of the results for the entire sample were 

done. 

 The study was anonymous, with a total of 194 
students who participated in the study; they were 

divided as follow. 83 first and second year, 47 

third and fourth year, and 64 were in their last 

years of study. As for gender distribution, there 
was a remarkable proportion of males 114, and 80 

females (Table 1). 

 
Table 1. Sample distribution of the students  

that participated by group and gender 
 

Sample characteristics Students 

Group 

A 83 

B 47 

C 64 

Gender 
Male 114 

Female 80 
 

The proportions of various answers as a func-
tion of each component were used for analysis. In 

the inductive analysis, the seven PSQI compo-

nents were compared between groups using the 
chi-square test, and the global score was compared 

between groups. P values lower than 0.05 were re-

garded as significant. 

The results for the three groups as well as the 
entire sample were evaluated for the seven PSQI 

components. In the entire sample, 47% of the par-

ticipants rated their sleep as very or fairly bad, and 
43.3% said they frequently took longer than 30 

minutes to fall asleep. The average amount of 

sleep each night is 6 hours’ 10 minutes. Inductive 
statistical results showed no significant differ-

ences among the three groups regarding subjec-

tive sleep quality or sleep latency (Table 2). 

 
 

Table 2. Results of KNMU students answers on the form with PSQI questions represented by Group,  

and correlated P value for each question 
  

Group A 

n=83 

Group B   

n=47 

Group C 

n=64  

Total. 

students 
P* 

Subjective sleep quality 

During the last month, how would you rate your 

sleep quality overall? 

 

0.006 

Very bad 8 5 16 29 
 

Fairly bad 22 23 18 63 
 

Fairly good 46 16 22 84 
 

Very good 7 3 8 18 
 

 

Table 2 continued on next page 
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Group A 

n=83 

Group B   

n=47 

Group C 

n=64  

Total. 

students 
P* 

Sleep latency 

During the last month, how long (in minutes)  

did it usually take you to fall asleep each night? 

 

0.004 

≤15 min 27 18 8 53 
 

16 to 30 min 30 8 19 57 
 

31 to 60 min 14 9 15 38 
 

>60 min 12 12 22 46 
 

 

Sleep duration 

During the last month, how many hours of actual 
sleep did you get at night? (This may be different 

than the number of hours you spent in bed) 

 

0.3 

<5 h 8 6 14 28 
 

5 to 6 h 18 11 18 47 
 

6 to 7 h 35 18 17 70 
 

>7 h 22 12 15 49 
 

 

Habitual sleep efficiency 

How often do you make a day time nap?  

(per week) 

 

0.19 

Rarely 67 41 47 155 
 

Usually 16 6 17 39 
 

 

Sleep disorders 

During the last month, how often did you have 
trouble sleeping because you wake up in the mid-

dle of the night or early morning? 

 

0.22 

Not during last month 21 20 19 60 
 

Less than once a month 23 7 10 40 
 

Once or twice a week 19 12 20 51 
 

Three or more times a week 20 8 15 43 
 

 

Use of sleeping medication 

During the last month, how often did you take 

medicine to help you sleep  

(prescription or “over the counter”)? 

 

0.49 

Less than once a month 4 6 9 19 
 

Not during last month 70 38 47 155 
 

Once or twice a week 5 2 5 12 
 

Three or more times a week 4 1 3 8 
 

 

Daytime dysfunction 

During the last month, how much trouble was it 

for you to keep up enough enthusiasm to get 

things done? 

 

0.14 

No problem at all 6 11 10 27 
 

Only slight problem 30 9 17 56 
 

Somewhat of a problem 31 16 25 72 
 

A very big problem 16 11 12 39 
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Тable 2 presents the students’ answers to the 

different 7 questions of their sleep quality, orga-
nized by groups and a total for each answer from 

all three groups, as well a calculated P value is 

present beside each question using the chi-square 

table. Table 3 shows the calculated PSQI scores of 
each question and a total for each group. 

The analysis by undergraduate class year re-

vealed scores < 5 in 30.12% of first- second-years, 
27.66% of third- fourth-years, 20.31% of fifth- 

sixth-years. Logistic regression, revealed no sig-

nificant intergroup influence (p=0.64) (Table 4). 

 Nearly 47.42% of the students in our sample 

rated their sleep as fairly or very bad, which is a 
lower percentage than that seen in the literature, 

which found that medical students in particular 

had poor sleep in the proportions of 61.5% [10], 

specifically among medical students. 57% of the 
participants in the current research showed day-

time dysfunction, reporting that they have prob-

lem to keep up enough enthusiasm to pass their 
day. Such indicators of daytime sleepiness among 

medical students are consistent with literature 

data: 31%; 42.1% and 63%. 
 

Table 3. Mean global PSQI scores for each group 

 

PSQI 1st 2nd 3rd 4th 5th 6th 7th Total 

A 1.37 1.13 1.15 1.15 1.46 0.31 1.02 7.59 

B 1.64 1.32 1.23 1.23 1.17 0.28 0.79 7.66 

C 1.66 1.8 1.48 1.48 1.48 0.44 0.86 9.2 

 
Table 4. Chi-square table for the PSQI scores of different groups 

 

SCORE PSQI A B C Grand Total p 

<5 30.12% 27.66% 20.31% 26.29% 

0.64  5–9 34.94% 36.17% 34.38% 35.05% 

>9 34.94% 36.17% 45.31% 38.66% 

 

Discussion 

Since it has an impact on their academic sched-
ule and personal lives, medical students' sleep 

quality is a topic that has received much research 

on a global scale. Thus, evaluating the quality of 
your sleep using a tool that has been approved for 

usage and allows quantification, such as the PSQI 

[7] is crucial for tracking these students sleep 
health. By using this method, we discovered that 

several components of sleep quality were changed 

in our sample, with 26.29% of scores below 5, 

which denote considerable sleep quality degrada-
tion. 

Adherence in this study was nearly 60%, 

which is in line with researches results of such 
a form of questionnaire (70%) [8]. In terms of par-

ticipation by gender, we found a male predomi-

nance in effective participation in the study, which 

is also consistent for other studies that used this 
method with medical students, in which there was 

a predominance of males 54.7% [9]. 

 As a result, group C students had more negative 

impacts on subjective sleep quality and daytime 
dysfunction than did students in the other groups, 

with group A and B students' daytime dysfunction 

indicating a tendency toward a significant differ-
ence (A vs C p = 0.03 and B vs C p=0.004). This 

can be explained by the fact that students go 

through during their last years of studies, which is 
characterized by an excessive number of academic 

activities and irregular daily routines. It should be 

underlined that studying medical program calls 

for a high level of commitment and selflessness, 
which indicates unhealthy lifestyle modifications, 

such as sleep deprivation and poor sleep hygiene 

practices. 
The results for the sleep latency revealed that 

43% of the participants' sleep latency was slightly 

altered, whereas the results for the sleep duration 

component showed that 60.31% of the partici-
pants reported sleeping 5–7 hours every night, 

which is comparable to the average of 5.8 hours of 
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participants [11], but different from the average of 

6.48 hours reported by students at the Universidad 
Adventista del Plata [12]. 

Remarkably, 20.1% of the participants in the 

current study reported regularly using sleeping 

pills at least once during last month, but this num-
ber is convenient with the study of Saudi Arabian 

medical students, which found that 17% of medi-

cal students regularly used sleep aids. This finding 
highlights the need for early intervention pro-

grams that focus on bad lifestyle choices [13]. 

We found that 73.71% of the people in our 
sample had global PSQI values more than 5, 

which is higher than the 20.7% [14] reported in 

the literature. 

We discovered that the mean global PSQI sco-
res ranged from 7.59 to 9.2 in the various groups, 

which is also compatible with the values men-

tioned in another study (8.1) [15]. 
In summary, we investigated sleep quality 

among medical students at this medical school in 

the city of Kharkiv, Ukraine, and discovered im-

pairments in some PSQI components. This sug-
gests that further research should be conducted in 

other parts of the nation and the world to monitor 

the profile of such students and to promote the 
translation of findings into health promotion prac-

tices. Our findings are consistent with the research 

that shows a high frequency of sleep quality 
changes that is not considered a problem or con-

dition but may have negative impacts. 

We did not employ additional instruments, 

such as the Epworth Sleepiness Scale, which may 
have provided information on daytime sleep dys-

function, which was a limitation of the current 

study because the most significant findings were 
obtained for the sleep quality and daily dysfunc-

tion components. Additionally, given that students  

 in group C reported more issues with subjective 

sleep quality and daytime functioning than did 
students in groups A and B. 

Among the population of higher education stu-

dents, there is a need for health promotion mea-

sures, such as suggestions of modifications to es-
tablished health habits especially connected to ex-

cellent sleep hygiene. Such recommendations 

may be found in the literature and are aimed at the 
general public. 

We conclude that students in all academic years 

of the undergraduate medical program had a sig-
nificant prevalence of poor subjective sleep qual-

ity. First- and second-year students (group A) re-

ported better sleep quality and less daytime dys-

function than students in other class years, accord-
ing to comparisons throughout the course's vari-

ous phases (groups B and C). 

Conclusions 

Our study shows that sleep disorder among 

medical students is significant. Subjective sleep 

quality and sleep latency were directly related to 

the years of study, with p values 0.006 and 0.004. 
By calculating the mean score of PSQI we found 

that the score values increase respectively with the 

years of studies in the medical faculty explaining 
more sleep disturbances. 
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ABSTRACT 

Background. The incidence of dental caries is high regardless of age and region. In this regard, 

there is a need to study the risk factors for the development of caries, in particular, the physico-

chemical properties of oral fluid as one of them.  

Aim of the research was to study the physico-chemical properties of oral fluid in children with 
caries of different levels of intensity and in caries free children. 

Materials & Methods. An examination of 6-year-old children living in Bukovina was conducted. 

The following observation groups were selected: Group I – 69 children suffering from caries, and 
Group II – 26 caries free children. The rate of saliva secretion, physicochemical properties of oral 

fluid were studied: pH, viscosity, buffer capacity. The probability of the results was statistically 

assessed. 

Results. In children with different levels of caries intensity, the level of salivation differed: for  
children with a high level of intensity was characterized by a low level of salivation, and for 

children with a low level – a high level of salivation. The viscosity of saliva was increased in 

children with caries of varying intensity. The buffer capacity of saliva was low in children with 
low levels of caries and very low in children with high levels of caries. PH in children with me-

dium and high intensity was below normal. The analysis of the results of the Test of enamel 

resistance depending on caries activity showed that in children with a low level of intensity of 
caries, the enamel was conditionally resistant, and under the conditions of medium and high levels 

of intensity – the average structural and functional resistance of the enamel and the average acid 

resistance of the teeth.   

Conclusions. Thus, in children suffering from caries with different levels of intensity, there are 
changes in the quantitative and qualitative parameters of the oral fluid, which lead to disorders of 

the homeostasis of the oral cavity and deepening of the pathological process in the hard tissues of 

the teeth. 
Keywords: caries, children, buffer capacity, level of salivation, pH. 

 

 
INTRODUCTION 

The literature indicates that dental well-being is 

fundamental in maintaining the health of children 

in general [1]. The condition of the organs of the 
oral cavity depends on the balance in the microbial 

landscape, trace element balance, composition 

and properties of the oral fluid [2–3]. The first 
changes in the structure of the enamel already 

begin when the acidity of the oral fluid decreases,  

its viscosity increases, saliva secretion decreases, 

and the concentration of the mineralizing compo-  

 nent changes. In addition to the imbalance in the 

"enamel-saliva" system, more than 100 other fac-

tors lead to the development of caries [3–5]. They 

can be of different intensity and character, differ-
ent variants of their interaction. A number of re-

searchers assign a significant role to local risk fac-

tors for the development of dental diseases in child-
ren – thus, the specificity of dental plaque, local 

mechanisms of protection of the oral cavity, some 

quality indicators of oral fluid, the presence of bad 

habits [1–5]. 
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 The incidence of caries is high in hole world, 

in different parts of Ukraine in particular [2–6]. In 

this regard, there is a need to study the risk factors 
for the development of caries, in particular, the 

physico-chemical properties of oral fluid as one of 

them. 
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The aim of the study – to evaluate the physical 

and chemical properties of oral fluid in children 
and to determine their role in ensuring of dental 

health. 

Materials and Methods 

To solve the goal, we examined 95 children 
aged 6 years living in Bukovyna. The following 

observation groups were selected: Group I – 69 

children suffering from caries with different levels 
of intensity, and Group II – 26 caries free children. 

Visual assessment of the volume of saliva se-

cretion was carried out by observing after drying 
the appearance of drops of saliva near the small 

salivary glands on the mucous membrane of the 

lower lip. The level of natural salivation was as-

sessed as normal when a drop of saliva appeared 
within 1 minute, low – more than 1 minute, and 

high – less than 30 seconds. The viscosity of saliva 

was also determined visually: significantly in-
creased if saliva foams, increased – saliva foams, 

there are bubbles, normal – saliva is transparent 

and watery. The collected saliva was used for pH-

metry and determination of the buffer capacity [7]. 
The hydrogen index of oral fluid (pH) (before 

eating) was determined using litmus paper with 

a graduated color scale (5.6–8.0). An indicator 
piece of paper was dipped into the tubes with un-

stimulated saliva for 10 seconds. The obtained pH 

data were compared with a standard color scale: 
red – 5.0–5.9; yellow – 6.0–6.7 and green – 6.8–7.8. 

The buffer capacity of saliva was determined 

using special strip systems. With a pipette, saliva 

was applied to 3 test fields and after 3 minutes the 
change in color from green to red was evaluated. 

If the sum of points was 10–12, then the indicators 

were evaluated as normal, 6–9 – low, and up to 5 – 
very low [7]. 

To determine the resistance of tooth enamel to 

caries, the enamel resistance test (TER) according 
to Okushko V.R. and Kosareva L.I. was used [7]. 

The degree of enamel staining was assessed by 

comparing it with a color polygraphic 10-point 

scale. In accordance with the color of enamel 
staining, the following levels of enamel resistance 

were distinguished:  

- high caries resistance of enamel (1–3 points) – 
pale blue coloring;  

- moderate resistance of enamel (4–5 points) – 

blue staining;  

- reduced enamel resistance to caries (6–7 
points) – blue staining;  

- very low enamel caries resistance (8–10 

points) – dark blue staining. 

 The degree of probability of the obtained re-

sults was statistically evaluated in the case of nor-
mality of the distribution of both samples using 

the Student-Fisher test, in other cases – the U-

Wilkson test for independent samples and the T-

Wilkson test for dependent samples. Statistically 
evaluated the probability of the obtained results in 

the case of normal distribution of both samples by 

Student-Fisher test, in other cases - U-Wilkson for 
independent samples and T-Wilkson test for de-

pendent samples using the program "STATIS-

TICA 6.1" ("StatSoft, Inc", USA). 
Results and Discussion 

Changes in the composition and structure of 

oral fluid during pathological processes of the oral 

cavity, in particular when the hard tissues of the 
teeth are affected by caries, are unquestionable. 

After all, not only the level of acid-salt balance – 

pH, but also its mechanical and physico-chemical 
properties changes. 

The amount of secreted saliva is an extremely 

important indicator, because the effectiveness of 

local protective properties depends on its volume. 
We determined changes in the level of salivation 

in 6-year-old children with different levels of car-

ies intensity of temporary teeth (Table 1). 
The normal level of salivation prevailed in chil-

dren with low and medium caries intensity (in 

34.78% and 52.17% of cases, respectively). A low 
level of salivation was characteristic of children 

with medium (in 58.33% of the examined) and 

high caries intensity (in 54.54% of children). As 

for the high level of salivation, it was found in 
52.17% of children with low intensity of caries 

and 12.50% of children with medium intensity of 

caries. Caries free children have a high level of 
salivation. 

Qualitative analysis of saliva showed an in-

crease in its viscosity even at a low level of caries 
intensity of temporary teeth in 52.17% of children 

(Table 2). Predominance of increased viscosity of 

saliva contributes to reduced cleaning of the oral 

cavity from food residues, microorganisms and 
their decay products and, as a result, to a decrease 

in the resistance of enamel to the action of carie-

sogenic factors. 
The buffer capacity of saliva is a property of the 

oral fluid, thanks to which neutralization of acids 

and alkalis is ensured. This indicator is considered 

as a protective mechanism during the action of ac-
ids on the hard tissues of the teeth, that is, it in-

creases the resistance of enamel to caries. Thus, at 

a low level of disease intensity, the buffer capacity  
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of saliva was assessed as normal (in 39.13%) and 

low (in 52.17%), with medium and high caries in-
tensity as low (in 54.16% and in 31.81%%, re-

spectively of those examined) and very low (in 

33.33% and in 54.54%) (Table 3). 

Under normal conditions, the pH of saliva is in 
the range of 6.4–7.3 [7]. The concentration of hy-

drogen ions affects the processes of mineraliza-

tion and remineralization of enamel, microcircu-
lation, activity of microflora, specific and nonspe-

cific resistance of tissues of the oral cavity. Deter-

mination of the pH level of oral fluid in children 
showed that this value changes depending on the 

level of intensity of the disease. If at low intensity 

of caries no significant difference in the values of 

this indicator compared to dentally healthy child-
ren was found ([6.75±0.01] and [6.83±0.02], re- 

 spectively), then at medium and high intensity of 

caries its value probably decreased and were  
(6.28±0.02) and (5.96±0.01) units (Fig. 1). 

In order to evaluate caries resistance of tooth 

enamel, we used the TER test. The analysis of the 

results depending on the caries activity showed 
that in children with a low level of caries intensity, 

the TER test is (2.89±0.32) points, which is the 

extreme limit of the norm, and the enamel is as-
sessed as conditionally resistant (Fig. 2). Under 

the conditions of an average level of caries inten-

sity in children, the value of this indicator is equal 
to (4.02±0.43) points, and under the conditions of 

a high level – (5.07±0.24) points. The obtained 

data indicate the average structural and functional 

resistance of the enamel and the average acid re-
sistance of the teeth. 

 

 

Table 1. The level of saliva secretion in children of observation groups depending on the level  

of dental caries intensity 

 

Level  

of saliva  
secretion  

Level of dental caries intensity  
Caries free children 

(n=26) 
low  

(n=23) 

middle  

(n=24) 

high  

(n=22) 

% abs. % abs. % abs. % abs. 

normal 34.78 8 29.17 7 22.72 5 11.54 3 

low 13.04 3 58.33 14 54.54 12 - - 

high 52.17 12 12.50 3 22.72 5 88.46 23 

 

 
Table 2. Salivary viscosity in children of observation groups depending on the level of dental caries intensity 

 

Salivary  

viscosity 

Level of dental caries intensity  
Caries free children 

(n=26) 
low  

(n=23) 

middle  

(n=24) 

high  

(n=22) 

% abs. % abs. % abs. % abs. 

normal 34.78 8 29.17 7 22.72 5 76.92 20 

increased 52.17 12 58.33 14 54.54 12 23.08 6 

very high 13.04 3 12.50 3 22.72 5 - - 

 

 
Table 3. The buffer capacity of saliva in children of observation groups depending on the level  

of dental caries intensity 

 

Buffer  

capacity 

 

Level of dental caries intensity  
Caries free children  

(n=26) 
low  

(n=23) 
middle 
(n=24) 

high 
(n=22) 

% abs. % abs. % abs. % abs. 

normal 39.13 9 12.50 3 13.63 3 76.92 20 

low 52.17 12 54.16 13 31.81 7 23.07 6 

very low 8.69 2 33.33 8 54.54 12 - - 
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Fig. 1. PH of saliva in children of observation groups depending on the intensity level of dental caries. 
 

Note: * – the difference between the indicators of caries free children and children with caries is significant (p˂0.05).  

 

Fig. 2. The results of the TER test in children depending on the intensity level of dental caries.  
 

Note: * – the difference between the indicators of caries free children and children with caries is significant (p˂0.05).  

 

 

Conclusions 

Therefore, in children suffering from caries 

with different levels of caries intensity, a decrease 
in the level of functional reactions is observed. 

Changes in the quantitative and qualitative prop-

erties of oral fluid, a decrease in the level of sali-
vation, a shift in the active reaction of oral fluid in 

the direction of increased acidity lead to a viola-

tion of the homeostasis of the oral cavity, reducing 
the level of protective reactions of the oral cavity 

and deepening the pathological process in the hard 

tissues of the teeth. 
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ABSTRACT 

Background. A volunteer is a person who voluntarily joins socially oriented non-profit activities, 

carried out by providing free assistance in various areas of the population’s life. Volunteering is 

usually associated with the specifics of contact with human losses and suffering, and in the event 

of an armed conflict, it can be accompanied by additional psychological, physical and emotional 
stress. During armed conflicts, volunteers are faced with a significant change in the rhythm of life 

for a large number of the country’s population, and in some cases, a risk to the life of the volunteer 

himself. In general, volunteering is characterized as highly stressful.   
Aim of the study wis to analyze of the clinical picture of stress-related disorders in volunteers 

living in the front-line regions.  

Materials & Methods. In the course of work, a comprehensive clinical-psychopathological and 

pathopsychological examination of 76 patients suffering from stress-related disorders and living 
in the front-line regions was conducted. 

Results & Conclusions. The study involved the patients of both genders (40 women and 36 men), 

aged 25–65. The clinical structure of stress-related disorders in the examined patients was repre-
sented by post-traumatic stress disorder; adjustment disorders, anxiety disorders. The nosological 

structure of anxiety disorders is represented by episodic paroxysmal anxiety and generalized  

anxiety disorder. According to the results of the psychodiagnostic study based on the traumatic 
stress expressiveness scale, 63.1% of the examined men and 66.8% of the women have a partial 

manifestation, 36.9% and 33.2% of the examined, respectively, a  full manifestation of stress 

disorder. In 55.6% of the examined men and 57.1% of the women, the presence of an extremely 

high level was noted, in 33.4% and 41.1% of the examined, respectively, an increased level of 
social frustration, which is due to the specificity of the psychotraumatic situation. Based on the 

data obtained during the research, a comprehensive personalized system was developed for the 

correction of stress-related disorders in the examined volunteers. 
Conclusions. It can be concluded that the clinical structure of stress-related disorders in the exa-

mined volunteers is represented by post-traumatic stress disorder, adjustment disorders, anxiety 

disorders. 
Keywords: anxiety, depression, stress disorders, stress. 

 

 

INTRODUCTION 

As a result of the full-scale invasion, the popu-

lation of Ukraine is in a multifactorial stressful 

state, the extreme forms of which are stress-re-
lated disorders. As on August 2022, the Ministry 

of Health of Ukraine provided information that   

 more than 15 million people in Ukraine will need 
psychiatric or psychological help. Unfortunately, 

at the moment, according to the number of appeals 

from Ukrainians, this indicator may increase. For 
example, a study of mental health in Sumatra 

showed an increase in psychiatric illnesses after 

the tsunami compared to the pre-tsunami situation. 
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 However, the provision of aid was continuous 
and all those who needed it could receive it, es-

pecially since with a certain frequency these natu-

ral disasters occur in this region [1]. 
One of the most important social and medical 

issues of our society is the study of specificity, ty-

pology, and clinical structure of post-stress disor- 
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ders in persons who have survived combat opera-

tions, also development of a pathogenetically 

based and personalized program for its correction 
and rehabilitation of patients [2–4]. 

Today, the volunteer movement in Ukraine is 

talked about with admiration in many countries of 
the world, calling this phenomenon unique. After 

all, in an extremely difficult period, it is this 

movement that unites society, is included in the 
processes of providing for the army and immi-

grants, creates an effective structure of groups of 

people ready to take on the solution of the most 

urgent and painful problems of the state [5–8]. 
A volunteer is a person who voluntarily, based 

on his own convictions, joins socially oriented 

non-profit activities, which is carried out by pro-
viding free assistance. Volunteering is associated 

with the specifics of contact with human suffering 

and loss, in the case of an armed conflict, it is ac-
companied by additional physical, psychological 

and emotional stress, a significant change in the 

rhythm of life, and in some cases – a risk to life. 

All this generally characterizes volunteer activity 
as stressful, which is a risk factor for the develop-

ment of stress-related disorders [8–10]. 

Undoubtedly, one of the most significant social 
and medical issues of today is the study of speci-

fics of clinical structure, development of the latest 

directions for diagnosis, therapy of stress-related 

disorders, and rehabilitation of persons affected 
by a full-scale invasion [11; 12]. 

The foregoing determined relevance of our 

study. The aim of the study was to analyze of the 
clinical picture of stress-related disorders in vo-

lunteers living in the front-line regions. 

Materials & Methods 

In the course of our work, in compliance with 

the principles of bioethics and deontology all per-

sons who participated in the study signed an in-

formed consent. А comprehensive clinical-psy-
chopathological and pathopsychological examina-

tion was conducted in 76 subjects with stress-re-

lated disorders of both sexes (40 women and 36 
men), aged 25–65 years, who were engaged in 

volunteer activities, living in the front-line re-

gions. Mathematical and statistical processing of 
the study results was performed using specialized 

software packages (Statistica 6.0, MS Excel, 

USA).  

Results & Discussion 

In relation to the data obtained during the work, 

the clinical structure of stress-related disorders in 

the examined patients was presented: post-trau-
matic stress disorder – 21.1% of men and 19.6% 

 of women; adjustment disorders – 43.2% and 

42.8% of the examined, respectively, anxiety dis-

orders – 33.7% of men and 35.6% of women. 
With post-traumatic stress disorder, the follow-

ing were observed: a depressed background of 

mood, an affect of longing (51.1% of men and 
59.8% of women), obsessive memories of life-

threatening situations (39.3% and 28.6% of the 

examined, respectively), sleep disorders in the 
form of nightmares (41.8% of men and 44.8% of 

women), flashback effects (44.9% and 40.9%, re-

spectively), intemperance of affect, dysphoria 

(43.7% of men and 38.7 % of women), a feeling 
of internal tension with the inability to relax 

(66.5% of men and 70.1% of women), efforts to 

avoid memories and conversations related to com-
bat mental trauma (41.1% and 40.9%, respec-

tively), a feeling of alienation and distance from 

other people (68.8% of men and 56.9% of 
women). At the same time, according to the Clin-

ical administered Posttraumatic Stress Disorder 

(PTSD) Scale [13], the condition of the patients 

corresponded to the condition of clinically ex-
pressed manifestations of PTSD. 

The clinical structure of PTSD was represented 

by anxious (33.8% of men and 51.4% of women), 
dysphoric (46.3% and 19.5%, respectively) and 

somatoform (19.9% of men and 9.1% of women) 

variants of psychopathologic symptoms. 

For adjustment disorders, the following were 
typical: depressive symptoms (48.6% of men and 

66.4% of women), groundless anxiety, feelings of 

internal tension (71.1% and 75.2%, respectively), 
various fears and apprehensions (33.5 % and 

36.5%, respectively), anhedonia (39.8% of men 

and 40.3% of women), apathy (36.6% and 33.9%, 
respectively), sleep disorders (44.1% and 46.3% 

in accordance). 

The nosological structure of adjustment disor-

ders was mainly represented by a prolonged an-
xious depressive reaction (96.8% of men and 

97.1% of women). 

Anxiety disorders were manifested by unmoti-
vated, persistent, constant anxiety (43.2% of men 

and 51.1% of women) or unpredictable attacks of 

severe anxiety (47.8% and 49.9%, respectively), 
unmotivated bad premonitions (51.6% of men and 

55.3% of women), unjustified anxiety (69.2% and 

70.3%, respectively), insomnia (43.2% of men 

and 44.8% of women), psychogenic suffocation 
(69.2% and 73.1%, respectively), tachycardia 

(81.1% of men and 85.1% of women). 

The nosological structure of anxiety disorders 
is represented by episodic paroxysmal anxiety  
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(56.5% of men and 49.8% of women) and gener-

alized anxiety disorder (43.5% and 50.0% of the 
examined, respectively). 

As evidenced by the results of a psychodiag-

nostic study based on the Expressiveness Scale of 

Traumatic Stress (by Kotenev O.I., 1996) [14], 
63.1% of the examined men and 66.8% of the 

women have a partial manifestation, 36.9% and 

33.2% of the examined, respectively, have a full 
manifestation of stress disorder. 

In 55.6% of the examined men and 57.1% of 

the women, the presence of an extremely high 
level of social frustration was noted, and in 33.4% 

and 41.1% of the examined, was noticed an in-

creased level of social frustration, which is due to 

the specificity of the psychotraumatic situation. 
Social frustration is most often manifested by the 

following signs: disorganization of consciousness 

and activity in a state of hopelessness, loss of fu-
ture prospects. All of this is a factor that signifi-

cantly affects the social adaptation of patients with 

stress-related disorders. 

According to Kukihara H. et al., Matsumoto K. 
et al. [15; 16], after the earthquake and tsunami in 

Japan with the subsequent radiation threat, the 

number of PTSD and depression of various de-
grees increased. In our opinion, a disaster of this 

scale can be compared to the impact of war on 

mental health. But in our study, there was not only 
an increase in PTSD, but also an increase in ad-

justment disorders and anxiety disorders. Persons 

who permanently live in the Kharkiv region par- 

 ticipated in our study. Since most of the region's 

patients seek help from state institutions, it can be 
said that the obtained results demonstrate the real 

state of the problem. Not many of those who 

sought help with this problem agreed to partici-

pate in our study. 
Based on the data obtained during the research, 

a comprehensive personalized system was de-

veloped for the correction of stress-related disor-
ders in the examined volunteers. 

Conclusions 

It can be concluded that the clinical structure of 
stress-related disorders in the examined volun-

teers living in the front-line regions is represented 

by: post-traumatic stress disorder, adjustment dis-

orders, anxiety disorders.  
 

DECLARATIONS  

Disclosure statement 

The authors have no potential conflicts of inter-

est to disclosure, including specific financial inter-

ests, relationships, and/or affiliations relevant to 

the subject matter or materials included. 
Data Transparency 

The data can be requested from the authors.  

Statement of Ethics  

The authors have no ethical conflicts to disclo-

sure. 

Funding Sources 

There are no external sources of funding. 

Consent for publication 

All authors give their consent to publication. 

 

Received: 26 Feb 2023 

Accepted: 23 Jun 2023 

 

References  

1. Frankenberg E, Friedman J, Gillespie T, Ingwersen N, Pynoos R, Rifai IU, at al. Mental health in Sumatra after the 

tsunami. Am J Public Health. 2008;98(9):1671-7. DOI: 10.2105/AJPH.2007.120915. PMID: 18633091. 

2. Kilpatrick DG, Resnick HS, Milanak ME, Miller MW. National estimates of exposure to traumatic events a nd 

PTSD prevalence using DSM–4 and DSM–5 criteria. Journal of Traumatic Stress. 2013;26(5):537-47. DOI: 

10.1002/jts.21848. PMID: 24151000. 

3. Khaustova OO. Anxiety-depressive disorders in the conditions of war distress in Ukraine. Health of Ukraine 

2022;4:22-4. Available at: http://surl.li/lpfjo [in Ukrainian].  

4. Markova MV. Poststresova psihologichna dezadaptaciya: zakonomirnosti rozvitku i specifika klinichnih proyaviv 

dezadaptivnih staniv u okremih specifichnih grup naselennya, vrazlivih do diyi makrosocialnogo stresu [Post-stress psy-

chological maladaptation: patterns of development and specificity of clinical manifestations of maladaptive states in cer-

tain specific population groups vulnerable to macrosocial stress]. Kharkiv: Printing House "Madr id"; 2019. 492 p. [In 

Ukrainian].  

5. Chaban OS, Khaustova OO. Medical and psychological consequences of war distress in Ukraine: what do we expect 

and what should be taken into account when providing medical aid? Ukrainian medical journal. 2022;4(150):11p . DOI: 

10.32471/umj.1680-3051.150.232297. [In Ukrainian]. 

6. Law of Ukraine No.2849-IX on 13 Dec 2011 "On Volunteering", valid on 20 Jun 2023. Verkhovna Rada (Parlia-

ment) of Ukraine. Legislation of Ukraine. Available at: https://zakon.rada.gov.ua/laws/show/3236-17#Text [In Ukrai-

nian]. 



PSYCHIATRICS & MEDICAL PSYCHOLOGY 

 

 

INTER COLLEGAS, Vol. 10, No.1 (2023) 51 ISSN 2409-9988 
 

7. Markova MV, Glagolych SYu. State of the psycho-emotional sphere of volunteers whose activity is connected with 

assistance to the military in the area of armed actions. Psychiatry, Neurology and Medical Psychology. 2018;1(9 ):93-100. 

Available at: http://surl.li/lpgga [In Ukrainian]. 

8. Korniyevskij OA, Goryelov DM. Ukrayinskij volonterskij ruh u konteksti svitovogo dosvidu [Ukrainian volunteer 

movement in the context of world experience]. Strategichni prioriteti [Strategic priorities]. 2015;1:95-100. Available at: 

http://nbuv.gov.ua/UJRN/spa_2015_1_16 [in Ukrainian]. 

9. Lazos GP. Osoblivosti emocijnih staniv volonteriv – psihologiv/psihoterapevtiv u stosunkah z postrazhdalimi [Pe-

culiarities of emotional states of volunteer psychologists/psychotherapists in relationships with victims]. Osoblivosti sto-

sunkiv "psihoterapevt – kliyent" u suchasnomu sociokulturnomu seredovishi: monografiya. [Peculiarities of the "psycho-

therapist-client" relationship in the modern socio-cultural environment: monograph] Ed. Kisarchuk ZG. K. Kyiv: Pub-

lishing House "Slovo"; 2017. 225 p. [In Ukrainian]. 

10. Glagolych SY. Clinical and social features of maladaptive states among volunteers, whose work is related to the 

support of military men in ATO zone. Psychiatry, neurology and medical psychology. 2016;3(2(6)):69-76. Available at: 

http://nbuv.gov.ua/UJRN/psyneur_2016_3_2_12 [in Ukrainian]. 

11. Semyhina T, Pavlenko I, Ovsiannikova Y, Teslenko O. Protection of mental health in conditions of war. Transla-

tion from English: Combat And Operational Behavioral Health Office of The Surgeon General United States Army Falls 

Church, Virginia Borden Institute Fort Detrick, Maryland; 2011. In two volumes, volume 1. Kyiv: "Nash format"; 2017. 

568 p. [in Ukrainian]. 

12. Voloshin PV, Maruta NO. Socialno-stresovi rozladi (klinika, diagnostika, profilaktika) [Social stress disorders 

(clinic, diagnosis, prevention)]. Kharkiv: IE "Strokov DV"; 2016. 335 p. Available at: http://surl.li/lpgni [In Ukrainian].  

13. Blake DD, Weathers FW, Nagy LM, Kaloupek DG, Gusman FD, Charney DS, Keane TM.  The Development of 

a Clinician-Administered PTSD Scale. Journal of Traumatic Stress. 1995;8(1):75-90. DOI: 10.1007/bf02105408. PMID: 

7712061. 

14. Ahaiev NA, Kokun OM, Pishko IO, Lozinska NS, Ostapchuk VV, Tkachenko VV. Collection of methods for 

diagnosing negative mental states of military personnel: Methodical manual. Kyiv.: NDTs HP ZSU; 2016. 234 p. [In 

Ukrainian]. 

15. Kukihara H, Yamawaki N, Uchiyama K, Arai S, Horikawa E. Trauma, depression , and resilience of earth-

quake/tsunami/nuclear disaster survivors of Hirono, Fukushima, Japan. Psychiatry Clin Neurosci. 2014;68(7):524 -33. 

DOI: 10.1111/pcn.12159. PMID: 24444298.  

16. Matsumoto K, Sakuma A, Ueda I, Nagao A, Takahashi Y. Psychological trauma after the Great East Japan Earth-

quake. Psychiatry Clin Neurosci. 2016;70(8):318-31. DOI: 10.1111/pcn.12403. PMID: 27192947. 

 

 

Cite in Vancouver style as: Zelenska K.O. Contemporary typology of stress-associated disorders in volunteers 

residing in the frontline regions. Inter Collegas. 2023;10(1):48-51. https://doi.org/10.35339/ic.10.1.zel 

 

Creative Commons license (BY-NC-SA) Zelenska K.O., 2023 

 

https://doi.org/10.35339/ic.10.1.zel


PSYCHIATRICS & MEDICAL PSYCHOLOGY 

 

 

INTER COLLEGAS, Vol. 10, No.1 (2023) 52 ISSN 2409-9988 
 

PRESENT-DAY FEATURES OF MALADJUSTMENT STATES  

IN ENGLISH MEDIUM STUDENTS 
 

Vasylieva O.V. 

 
Kharkiv National Medical University, Kharkiv, Ukraine 

 

https://doi.org/10.35339/ic.10.1.vas  

 

ABSTRACT 

Background. During studying, international students require integration into a new linguistic and 

socio-cultural environment, an unusual climate, large volumes of rather complex new infor-

mation, new forms and methods of educational process organization, emerging problems outside 

the educational process, separation from relatives and friends, all this inevitably causes students 
have new emotional experiences and mental states.  

The aim of the research was to study the modern features of the states of psychological malad-

justment of international medical English medium (EM) students.  
Materials & Methods. 372 international year 1-6 EM students of Kharkiv National Medical Uni-

versity (223 men and 149 women) with an average age of (19±3) years were examined. All the 

examinees were divided into three groups: Group 1 – 194 students from India; Group 2 – 96 

students from other Asian countries (Pakistan, Lebanon, and Syria); Group 3 – 82 students from 
African countries (Sudan, Tunisia, Morocco, Egypt, Namibia, and Israel). 

Results & Conclusions. The conducted psychodiagnostic study showed that students with a high 

and moderate level of maladjustment have clinical manifestations of anxiety according to Hamil-
ton Anxiety and Depression Rating Scales (29.8% of students of Group 1, 30.1% of Group 2, 

29.9% of Group 3) and subclinical manifestations of anxiety (36.2%; 39.5% and 41.1% of stu-

dents, respectively). Clinical manifestations of depression were typical for 12.4% of students of 
Group 1, 14.2% of students of Group 2, and 13.4% of students of Group 3; subclinical manifes-

tations of depression – for 21.1%, 19.6% and 19.9%, respectively. The analysis of the expressive-

ness of the manifestations of hypotensive states allowed distinguishing asthenodepressive (23.1% 

of the examined Group 1, 15.8% of Group 2 and 25.6% of Group 3), hypersthenic (29.9%; 29.8% 
and 22.2% of the examinees, respectively), anxious (25.5% of the students of Group 1, 18.9% – 

of Group 2, 31.1% – of Group 3) and dysphoric (21.5%; 35.5% and 21.1%, respectively) syn-

dromes. 
Keywords: maladaptation, international students of higher education, anxiety, depression. 

 

 
INTRODUCTION 

Instruction of international students improves 

not only the image of a higher education institu-

tion, but also the image of Ukraine in the interna-
tional arena. In the age of mass society globaliza-

tion, process of adaptation of higher education ap-

plicants is becoming increasingly relevant. The 
most vulnerable category among them should be 

attributed to higher medical education applicants 

who came to study from abroad [1; 2]. 

 

 International students are citizens of other 

countries, thus not only studying problems, but 

also adaptation and social factors of adaptation of 

their lives in Ukraine, come to the fore.  
After enrolling in a higher education institu-

tion, an international student finds himself in new 

social and psychophysiological conditions, ex-
actly during this period the physiological process 

of adaptation should work, which is included in 

the majority of international students [3; 4]. 

During studying, international students face the 
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 need to integrate into a new socio-cultural and lin-

guistic environment, an unusual climate, new 

methods and forms of organization of education, 
large volumes of fairly complex information, 

problems of extracurricular activities, sepa ra-

tion from relatives and friends. All this inevitably  
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causes them new emotional experiences and men-

tal states [5; 6]. 
A large number of international students with 

different mentalities, differences in national and 

cultural traditions, different levels of general  

training and English proficiency level, definitely, 
require a special approach in conducting educa-

tional work with them in medical universities [7–9]. 

Development of maladjustment states in stu-
dents during professional training is the main psy-

chological, medical and socio-economic problem, 

which adversely affects the effectiveness of the 
future professional activity of medical students. 

According to the literature, the prevalence of mal-

adaptive disorders in the student population 

ranges from 5.8% to 61.35%. It leads to reduction 
in work capacity, deterioration of educational ad-

aptation and academic success, as well as stu-

dent’s quality of life [10; 11]. 
The forced change of the lifestyle in the condi-

tions of full-scale combat invasion and online 

studying increases restlessness, feelings of loneli-

ness, leads to exhaustion and even to the develop-
ment of signs of anxiety and depression among the 

international students. Development of maladjust-

ment states in students in modern Ukrainian reali-
ties is a priority psychological, medical and socio-

economic problem, which in the future may nega-

tively affect the effectiveness of the professional 
activities of international students. 

The aim of the research was to study the mod-

ern features of the states of psychological malad-

justment of the international medical English me-
dium (EM) students. 

Materials and Methods 

To solve the set goal, in compliance with the prin-
ciples of bioethics and deontology, a comprehen-

sive survey was conducted on 372 international 

year 1–6 EM students of Kharkiv National Medi-
cal University (223 males and 149 females) with 

an average age of (19±3) years. 

All surveyed students were divided into 3 

groups: Group 1 – 194 students from India; Group 
2 – 96 students from other Asian countries (Paki-

stan, Lebanon, and Syria); Group 3 – 82 students  

 from African countries (Sudan, Tunisia, Morocco, 

Egypt, Namibia, and Israel). 
The following psychodiagnostic methods were 

used in the study: the Spielberger-Khanin Scale 

(State-Trait Anxiety Inventory, STAI) [12], Ham-

ilton Anxiety and Depression Rating Scales [13; 
14], the Symptom Check List-90-Revised (SCL-

90-R) Scale [15], scale of nervous and mental ten-

sion according to Nemchin T.A. [16]. Mathematical 
and statistical processing of the study findings 

was performed using specialized software pack-

ages (Statistica 6.0, MS Excel, USA). 
Results and discussion 

All students who participated in the study 

were divided into the following groups by mala-

daptation: "high level", "pronounced level", 
"moderate level", "insignificant level", "no signs 

of psychological maladaptation". These groups 

were formed based on the data of clinical history, 
clinical-psychopathological and psychodiagnos-

tic methods. Table shows the distribution of stu-

dents into groups by manifestations of maladap-

tation. The criteria for maladaptation that became 
the basis during division into groups were rela-

tive cultural and social deprivation, insufficient 

preparedness for self-regulation processes, low 
degree of psychological readiness for mastering 

the profession, loss of the usual social group (so-

cial environment). 
During the research, certain regularity was re-

vealed: the international students with a higher 

level of maladjustment did not consider it neces-

sary to receive psychological or medical help and 
could even neglect it. 

The conducted psychodiagnostic study showed 

that for students with a high and moderate level 
of maladjustment: 29.8% of students from Group 

1, 30.1% subjects from Group 2 and 29.9% from 

Group 3 had clinical manifestations of anxiety 
(according to Hamilton Anxiety and Depression 

Rating Scales); 36.2%, 39.5% and 41.1% of stu-

dents, respectively, had subclinical manifesta-

tions of anxiety. Clinical manifestations of de-
pression were typical for 12.4% of students of 

Group 1, 14.2% of students of Group 2, and 13.4% 

 

Table. Distribution of students depending on the manifestations of maladaptation. 

 Group 1 Group 2 Group 3 

high level 2.1% 1.3% 2.9% 

pronounced level 6.1% 11.5% 12.6% 

moderate level 25.1% 26.2% 31.3% 

insignificant level 31.5% 33.9% 35.1% 

not show signs of psychological maladaptation 35.2% 27.1% 18.1% 
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of students of Group 3; subclinical manifestations 

of depression for 21.1%, 19.6% and 19.9%, re-
spectively. 

Results of the students’ reactive and personal 

anxiety assessment (according to the Spielberger-

Khanin Scale with maladjustment conditions 
showed that 44.4% of students of  Group 1, 46.2% 

of the students of  Group 2, and 45.4% of  Group 

3 had anxiety disorders of a low degree; in 32.5%, 
35.6% and 36.1% of the examined respondents, 

anxiety disorders of moderate degree; 23.1% of 

students from Group 1, 17.2% of students from 
Group 2 and 18.5% of students from Group 3 had 

anxiety disorders of a high degree of expressive-

ness. 

The markers of maladjustment states according 
to the Symptom Check List-90-Revised (SCL-90-

R) Scale in the examined students were high lev-

els of anxiety (54.2% of the examined in Group 1, 
55.2% in Group 2 and 56.1% in Group 3), depres-

sion (31.5%, 28.5% and 32.2%, respectively) and 

somatization (29.2% of examined in Group 1, 

31.1% in Group 2 and 32.2% of Group 3). 
The analysis of scale of nervous and mental 

tension according to Nemchin T.A. (neuropsycho-

logical tension level in the structure of maladjust-
ment states among international students) demon-

strated the predominance of intensive (moderate) 

tension in students of Group 1 and Group 2 
(37.2% and 37.4%, respectively) and extensive 

(excessive) tension (38.1%) among students of 

Group 3 (38.1%). 

The analysis of manifestations expressiveness 
of maladaptive states made it possible to distin-

guish it by following variants: asthenodepressive 

(23.1% of the examined in Group 1, 15.8% in 
Group 2 and 25.6% of the subjects examined in 

Group 3), hypersthenic (29.9%, 29.8%, 22 .2% of 

examinees, respectively), anxious (25.5% of stu-
dents from Group 1, 18.9% of Group 2, and 31.1% 

of Group 3) and dysphoric (21.5%, 35.5%, and 

21.1%, respectively) syndromes. 

Asthenodepressive syndrome manifested clini-
cally by a decrease in mood during the day, indif-

ference to oneself, own future, prolonged inactiv-

ity, decelerated thinking, motor retardation; as 
well as reduction in self-esteem and self-confi-

dence, self-blame, lack of/or decreased interest in 

studying, focusing on the state of physical health 

were revealed. 
Hypersthenic syndrome had the following clin-

ical signs: a constant feeling of fatigue, which was 

aggravated by mental or physical exertion; exces-
sive irritability and increased sensitivity in response 

 to external influences of normal intensity; hyper-

sensitivity; episodic lacrimal reactions; superficial 
sleep with frequent awakenings. 

Manifestations of the anxious syndrome were 

feeling of agitation, unmotivated anxiety, nerv-

ousness, irritability and impatience, negative ex-
citement and restlessness, difficulty in concentra-

tion, sleep disorders, early awakenings, frequent 

nightmares, poor appetite or overeating, fussiness, 
inquietude. 

Dysphoric syndrome manifested by bright and 

stormy emotional reactions that did not differ in 
the depth of feelings, unmotivated irritability, of-

fensiveness, theatrical behavior directed at the im-

mediate environment, mannerism, lively facial re-

actions, and affective reactions varying in inten-
sity and duration. 

Dragichi G.L. and Kazan A.M. described the 

anxiety problems of students who also work dur-
ing their studies [17]. Their study emphasizes the 

fact that the students have a higher level of anxiety 

during testing and exams time if there are mani-

festations of maladaptation and emotional burn-
out. According to our study, significant increase 

in anxiety in students from groups with high man-

ifestations of maladaptation was also noticed. 
Conclusions 

The study established that a high level of psy-

chological maladjustment is observed in 2.1% of 
students of Group 1, 1.3% of students of Group 2 

and 2.9% of students of Group 3; pronounced 

level in 6.1%, 11.5% and 12.6%, respectively; 

moderate level of maladjustment in 25.1% of stu-
dents of Group 1, 26.2% of Group 2 and 31.3% of 

students of Group 3; insignificant level in 31.5%, 

33.9% and 35.1% of students, respectively. 35.2% 
of students in Group 1, 27.1% of students in 

Group 2, and 18.1% of students in Group 3 did not 

show any signs of psychological maladaptation. 
The data obtained during the study regarding the 

psychodiagnostic manifestations of maladaptive 

states in the students determines direction of cor-

rection and prevention methods of maladjustment 
disorders among international students. 
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ABSTRACT 

Background. It is known that the risk of cardiovascular diseases, especially in conditions of in-
creased rhythm of life, psycho-emotional stress, social cataclysms, is associated with various bi-

orhythms, therefore, the study of the influence of various factors on the course of hypertension, 

taking into account the patient's chronotype, remains relevant.  

Aim of the study was to analyze the level of blood pressure in patients with arterial hypertension 
with different chronotypes of the female and male genders.  

Materials & Methods. The study included 42 patients with diagnosed essential arterial hyper-

tension who were receiving inpatient treatment. The inclusion criterion was patients with arterial 
hypertension of the 2nd degree. Measurements of Systolic Blood Pressure (SBP) and Diastolic 

Blood Pressure (DBP) (mmHg) were performed using the Korotkoff method. To study the chro-

notype, we used the validated questionnaire "Composite Scale of Morningness" and scales from 

official available sources.  
Results & Conclusions. Arterial hypertension was diagnosed in 33.33% of patients with the 

evening chronotype, 7.17% with the morning chronotype, and 59.53% with the intermediate chro-

notype. Taking into account gender, female patients with evening and morning chronotypes and 
male patients with an intermediate chronotype predominated. Patients with evening chronotype 

compared to patients with intermediate and morning chronotypes had significantly higher Body 

Mass Index (BMI) (by 62.69% and 40.33%), disease duration (by 42.68% and 6.23%) and SBP 
(by 8.21% and 12.21%), respectively. At the same time, BMI in patients with arterial hypertension 

with an evening chronotype was as close as possible to obesity. The obtained results can be used 

in the practical work of nurses for the prevention of arterial hypertension by adjusting the duration 

of sleep and wakefulness and the diet. 
Keywords: chronotype, gender, age, body mass index, relationships. 

 

 
INTRODUCTION 

In modern conditions, the increase in the  

rhythm of life, psycho-emotional stress, and social 
cataclysms have led to an increase in the preva-

lence of somatic diseases in society, including car-

diovascular pathologies, which are affected by the 

natural biorhythms inherent in humans. There is 
a limited number of researchings among the adult 

population of Ukraine that study chronotype in re-

lation to cardiovascular diseases and their risk fac-
tors. Therefore, the study of relationships between 

blood pressure (BP) and chronotype is relevant. 

 

 Arterial hypertension, or high blood pressure, is 

a key risk factor for stroke, coronary heart disease, 

other cardiovascular diseases and chronic kidney 
disease worldwide [1; 2]. Arterial hypertension is 

the cause of more than 10 million deaths world-

wide every year [2]. In recent years, the preva-

lence of hypertension has decreased and its treat-
ment and control have improved significantly in 

some high-income countries such as Canada, 

South Korea, Germany, and Chile [3]. At the same 
time, both the prevalence and the absolute burden 

of hypertension are increasing in low- and middle- 

income countries, which makes it a target risk fac- 
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 tor for non-communicable diseases [4; 5]. Accord-
ing to the estimates of the World Health Organi-

zation, 34.8% of the adult population of Ukraine, 

which is about 10.8 million people, have arterial 
hypertension and only 66.4% of them know about 

their diagnosis [6]. The high stage of hypertension  
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is caused by the lifestyle of Ukrainians, including 

smoking, excessive alcohol consumption, excess 

dietary salt, obesity, and lack of physical activity 

[7]. Armitage also notes [8] the lack of research 

on possible secondary causes of hypertension in 

12.7% of Ukrainians aged 18–29 and 20.4% of 

people aged 30–40, as a result of which significant 

kidney disorders, vascular and endocrine patholo-

gies may remain undetected. 

The cardiovascular system, being part of a 

larger biological system that expresses the inter-
action between internal and external factors, such 

as light and dark cycles, feeding and fasting, exer-

cise and rest [9; 10], is also involved in these pro-

cesses. BP rhythm is one of the most common cir-
cadian rhythms in the cardiovascular system [11]. 

Thus, blood pressure has a characteristic diurnal 

fluctuation [11], characterized by a morning in-
crease that persists throughout the day, and the 

lowest level at night [12]. Randler and Engelke 

note that men and women generally differ in their 
chronotype, with men more evening-oriented than 

women [13]. A number of researchers note that in-

dividuals with an evening chronotype have more 

health problems, including psychological, neuro-
logical, and gastrointestinal diseases, and higher 

mortality compared to individuals with a morning 

chronotype [14; 15]. Current epidemiological ev-
idence also links evening chronotypes with cardi-

ovascular disease and cardiometabolic risk fac-

tors, in particular, a higher risk of overweight and 
obesity, as well as type 2 diabetes mellitus [16; 

17]. Roenneberg and Merrow proposed a hypoth-

esis according to which individuals with an even-

ing chronotype have a high risk of cardiovascular 
diseases associated with a chronic mismatch be-

tween the internal physiological time and the ex-

ternal time of work and social activities [18].  
The aim of the study is to establish the associ-

ation of blood pressure with different chronotypes 

in female and male patients with arterial hyperten-

sion. 
Materials and Methods 

The study included 42 patients diagnosed with 

stage 2 essential arterial hypertension who were 
receiving inpatient treatment at the "Torchyn Dist-

rict Hospital of the Torchyn Village Council" 

during 2021. 
Criteria for inclusion in the study: patients with 

arterial hypertension of the 2nd degree. Exclusion 

criteria from the study: chronic diseases in the 

acute stage, unstable heart diseases, oncology, 
drug and alcohol addiction. 

 

 The recommendations of the European Society 

of Cardiology, the European Society of Hyperten-

sion (2018 ESC/ESH Guidelines for the manage-
ment of arterial hypertension) [19] and the unified 

clinical protocol of primary, emergency and sec-

ondary (specialized) medical care "Arterial hyper-
tension" (2012) were used to diagnose arterial hy-

pertension (AH) [20]. According to the criteria of 

the European Society of Cardiology and the Euro-
pean Society of Hypertension, patients with the 

2nd degree hypertension with systolic blood pres-

sure (SBP) of 160–179 and/or diastolic blood 

pressure (DBP) of 100–109 were included in the 
study. SBP and DBP (mmHg) were determined by 

the Korotkoff method twice between 10:00 and 

10:30 using a sphygmomanometer. 
The body mass index (BMI) was interpreted ac-

cording to the recommendations of the World 

Health Organization, in particular, a normal weight 
in the range of 20.0–24.9 kg/m2; overweight (pre-

obesity) – 25.0–29.9 kg/m2; class 1 obesity – 30.0– 

34.9 kg/m2; class 2 obesity – 35.0–39.9 kg/m2 and 

class 3 obesity >40 kg/m2 [21]. 
To study the chronotype, we used the validated 

questionnaire "Composite Scale of Morningness" 

and scales scales for evaluating the questionnaire 
from official available sources. The content and 

essence of the statements are completely pre-

served in the Ukrainian version of the question-

naire [22]. The internal consistency of the scales 
of the "Composite Scale of Morningness" ques-

tionnaire was checked using the Cronbach's α 

method, which was α=0.85 and testified to the 
high quality of the questionnaire. The results were 

evaluated as follows: 22 points and below – even-

ing chronotype, 42 points and above – morning 
chronotype, and 23–42 points – intermediate chro-

notype. 

The performed study is a single-moment case-

control study. The study protocol included screen-
ing of patients to determine compliance with in-

clusion and exclusion criteria; carrying out deter-

minations; patient survey; statistical analysis of 
the obtained data. All patients were informed 

about the purpose of the clinical study and gave 

written informed consent for their participation in 
it. The confidentiality of information about the pa-

tient's identity and state of health was preserved. 

The patient's informed consent form, the patient's 

examination card, as well as all stages of the dis-
sertation research were approved by the bioethics 

commission of I. Horbachevsky Ternopil National 

Medical University of the Ministry of Health of 
Ukraine. 
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Quantitative characteristics of the studied indi-

ces were described in the form of M (Mean) ± SD 
(Standard Deviation) in accordance with the 

Shapiro-Wilk and Lilliefors normality criteria; 

frequency characteristics were described as an ab-

solute value (n) and a percentage (%). To establish 
the influence of the factor on the studied charac-

teristic, frequency tables were used with the deter-

mination of the two-sided Fisher's exact test. At 
the level of reliability p˂0.05, there is an influence 

of the factor on this feature. 

Results and Discussion 

Among patients with hypertension included in 

the study, there were almost equal numbers of 

men and women. When dividing patients accord-

ing to the results of the "Composite Scale of 
Morningness" questionnaire, 14 patients with an 

evening chronotype were found, which accounted 

for 33.33% of all patients, 3 patients with morning 
and 25 patients with intermediate chronotypes, 

which accounted for 7.14% and 59.53%, respec-

tively. 

Analysis of the clinical characteristics of pa-
tients with arterial hypertension showed a number 

of differences. Thus, when dividing patients by 

gender, a significantly higher BMI was found in 

 women than in men by 23.03%, which corre-

sponded to excess body weight (Table 1). At the 
same time, age, SBP, DBP and the duration of the 

disease did not differ statistically significantly in 

the gender aspect. 

Chronotype refers to a person's circadian incli-
nation, when to wake up and be active, and when 

to sleep. Early chronotype (morning type, ex-

tended sleep phase) and late chronotype (evening 
type, delayed sleep phase) are two extreme types 

of chronotypes. Comparison of the data of patients 

with arterial hypertension depending on the chro-
notype showed a number of differences, in partic-

ular, the lowest values of indices were found in 

patients with an intermediate chronotype. Thus, 

compared to patients with an evening chronotype, 
BMI (by 62.69%), disease duration (by 42.68%) 

and systolic blood pressure (by 8.21%) were sig-

nificantly lower in patients with an intermediate 
chronotype (Table 2). At the same time, the du-

ration of the disease and the level of systolic and 

diastolic blood pressure in patients with a morn-

ing chronotype were significantly lower in ac-
cordance with similar indices in patients with an 

evening chronotype, by 40.33%, 6.23% and 

12.21%. 

 

 

Table 1. Clinical characteristics of patients with arterial hypertension in the gender aspect  

 

Answers Male patients (n=22) Female patients (n=20) Total (n=42) 

Age (years) 58.27±3.99 57.80±3.83 58.05±3.88 

Body mass index 26.36±8.17 32.43±7.81* 29.25±8.48 

Systolic BP 155.91±8.68 160.75±6.93 158.21±8.18 

Diastolic BP 99.77±7.63 98.00±5.94 98.93±6.86 

Disease duration 7.27±2.05 7.75±2.05 7.50±1.76 

 

Notes: * – statistically significant difference between patients of different genders, p=0.016. 

 

 

Table 2. Clinical characteristics of patients with arterial hypertension depending on the chronotype 

 

Answers 
Evening chronotype 

(n=14) 

Morning chronotype 

(n=3) 

Intermediate chronotype 

(n=25) 

Age (years) 60.36±4.58 57.00±1.73 56.88±3.0 

Body mass index 39.11±3.63 26.67±4.73* 24.04±5.29& 

Systolic BP 166.43±4.57 156.67±7.64* 153.80±6.17& 

Diastolic BP 102.86±5.08 9.67±2.89* 97.60±6.94 

Disease duration 9.36±1.45 6.67±2.08* 6.56±0.87& 

 

Notes: * – a statistically significant difference between patients with an evening and morning chronotype; 

# – a statistically significant difference between patients with morning and intermediate chronotypes; 

& – a statistically significant difference between patients with evening and intermediate chronotypes.  

 



NURSING 

 

 

INTER COLLEGAS, Vol. 10, No.1 (2023) 59 ISSN 2409-9988 
 

The research results showed that no gender dif-

ferences were found within one chronotype, while 
a number of differences were found in individuals 

of the same gender with different chronotypes 

(Table 3). Thus, in men with hypertension with an 

evening chronotype, BMI (by 66.09%), SBP (by 
8.5%) and disease duration (by 35.34%) were sig-

nificantly higher compared to similar indices with 

an intermediate chronotype. A similar trend was 
established for higher indices in patients with the 

evening, in relation to the morning chronotype. It 

is worth noting that the investigated indices in pa-
tients with hypertension with intermediate and 

morning chronotypes did not differ statistically 

significantly. 

 The next stage of the study was a comparison 

of the studied indices in female and male patients 
with arterial hypertension depending on the chro-

notype, since a number of studies have shown that 

men are more likely to show an evening or late 

chronotype than women [27; 28]. In general, the 
circadian rhythm is controlled by the hypothala-

mus, and is determined by the body's nutrition cy-

cles, temperature rhythms, blood signals, and the 
external photoperiod. Circadian physiology is as-

sociated with the body's state of alertness, metab-

olism, endocrine functions, and cardiovascular ac-
tivity and plays a central role in endocrine 

rhythms, behavioral characteristics, and sleep-

wake cycles [29]. Chronotype is defined as a per- 

 

Table 3. Clinical characteristics of patients with arterial hypertension with different chronotypes  

in the gender aspect 

 

Indices 
Evening Intermediate Morning 

Men (n=5) Women (n=9) Men (n=17) Women (n=8) Women (n=3) 

Age (years) 62.40±3.85 59.22±4.76 57.00±3.14 56.63±3.07 57.00±1.73 

Body mass index 38.50±4.36 39.44±3.40 23.18±6.00& 25.88±2.80& 26.67±4.73# 

Systolic BP 
(mmHg) 

166.00±5.48 166.67±4.33 152.65±6.64& 156.25±4.43& 156.67±7.64# 

Diastolic BP 

(mmHg) 
105.00±7.07 101.7±3.54 98.53±7.86 95.63±4.17 91.67±2.89 

Disease duration 

(years) 
9.00±1.41 9.56±1.51 6.65±0.86& 6.38±0.92& 6.67±2.08# 

 

Notes: * – a statistically significant difference between patients of different genders; # – a statistically 
significant difference between patients of the same gender with morning and evening chronotypes; & – a sta-

tistically significant difference between patients with evening and intermediate chronotypes.  

 

 

When comparing the obtained results with 

other scientific data, characteristic features of pa-

tients with hypertension were established. Thus, 
taking into account gender, the vast majority of fe-

male patients with evening and morning chrono-

types and the vast majority of men with an inter-
mediate chronotype were found. According to the 

results of Kobayashi Frisk et al., morning types 

were characteristic mainly of women [23]. It is 
also worth noting that BMI in patients with hyper-

tension with an evening chronotype was as close 

as possible to obesity. The obtained results coin-

cide with other scientific data, which indicate 
a higher BMI in patients with an evening chrono-

type, in relation to the morning type [23], which 

the authors associate with less physical activity of 
individuals with an evening chronotype. This is 

consistent with the results of other studies [24–26]. 

 son's preferred time of sleep and wakefulness 

ranging from early or "morning" type to late or 

"evening" type and intermediate type in between 
[30]. The ratio of sleep time to wakefulness de-

pends partly on genetics. However, the genetic 

predispositions underlying the chronotype are mul-
tifactorial, as they are also modulated by age, gen-

der, work schedule, personality, sunshine time, 

and light exposure [31]. In addition, sleep time is 
determined both by endogenous circadian rhythms 

that regulate sleep-wakefulness, and by sociocul-

tural factors that influence behavior [32]. 

The results obtained regarding higher SBP and 
BMI in patients with hypertension in men with an 

evening chronotype are comparable to the data of 

other studies, which claim that people with an 
evening chronotype have a worse cardiovascular 

system than those with other chronotypes, with  
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a higher risk of hypertension [33], lower levels of 

high-density lipoprotein cholesterol [25], and 
higher rates of mortality from cardiovascular dis-

eases [34]. According to Kobayashi Frisk, there is 

no consensus as to why individuals with an even-

ing chronotype are less active and more likely to 
suffer from cardiovascular diseases than those 

with a morning chronotype, and this is probably 

due to many factors [23]. However, studies have 
shown that adequate blood pressure control re-

duces the risk of major cardiovascular events, in-

cluding stroke, coronary heart disease, and cardi-
ovascular death [14]. 

Studies of biological markers have shown that 

healthy women had a phase advance in melatonin 

peak time and core body temperature compared to 
men [28]. According to an American nationwide 

study that assessed chronotype based on bedtime, 

wake time, and the Munich Chronotype Question-
naire, men were more likely to have a late chrono-

type than women [35]. The conducted study 

showed the vast majority of women with hyper-

tension of the evening and morning chronotypes, 
while men predominated with the intermediate 

chronotype. The obtained results may be related 

to age, in particular, the leveling of the role of re-
productive hormones, which are closely related to 

the evening type in young men and the morning 

type in pre-menopausal women [35; 36]. It was 
also found that BMI increases significantly with 

age and with index of composite scale of morn-

ingness, with evening chronotypes gaining weight 

faster than morning chronotypes [37]. 
Summing up, it can be stated that the level of 

blood pressure in patients with hypertension is in-

fluenced by the chronotype, gender, and the dura-
tion of the disease. 

Conclusion 

In patients with arterial hypertension, the rela-
tionship between blood pressure and different 

chronotypes was established, in particular, SBP 

indices are significantly higher in the evening 

chronotype compared to the data of patients with 

 intermediate and morning chronotypes. Similarly, 

the body mass index and disease duration were 
higher in patients with arterial hypertension with 

an evening chronotype. When taking into account 

gender characteristics, it was found that among 

patients with evening and morning chronotypes 
women predominated, among patients with an in-

termediate chronotype – men. 

Within one chronotype, no gender differences 
were found, while men with hypertension with an 

evening chronotype significantly had higher BMI 

(by 66.09 %), SBP (by 8.5 %) and disease duration 
(by 35.34 %) compared to similar indices at inter-

mediate chronotype. A similar trend was estab-

lished regarding significantly higher indices in pa-

tients with evening, in relation to the morning 
chronotype. 

In the future, it is planned to analyze the rela-

tionship between blood pressure and components 
of the metabolic syndrome in patients with arterial 

hypertension. 
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ABSTRACT 

Background. The progressive development of humanity is impossible without the development 

of science and the introduction of innovative technologies that fundamentally change the forms 

of human life in all areas and in medicine in particular. Scientific discoveries are the driving force 

of progress, which determines the prospects of the socio-economic development of the country 
and its status at the world level. The formation of scientific potential is an internal task of every 

country, and in accordance with the development strategies of the medical sphere of our country, 

higher educational institutions should pay considerable attention to the training of highly qualified 
specialists who can potentially replenish the number of scientific personnel of Ukraine.  

The aim of the study was to analyze the possibility and necessity of creating a selective compo-

nent: research work for students of the II (Master’s) level studying in the specialty 222 "Medi-

cine". 
Materials & Methods. Scientific literature, educational programs and normative documents of 

higher medical education of Ukraine were studied. Bibliosemantic method and system analysis 

method were used. 
Results. Ukraine is part of the European educational space and the scientific field in particular. 

In order to improve the training of students of the II (Master’s) level, it is necessary to create 

conditions for the individual development trajectory of the student, which will improve their 
adaptability to changes in the conditions of the labor market. Introduction of new optional com-

ponents to improve the special and general competencies of a specialist in the medical field in-

creases the competitiveness of the student and improves the quality of higher medical education.    

Conclusions. The author of the article, after analyzing the literary data and relying on his own 
experience, concludes that the introduction of a new selective component: research work will 

improve the level of knowledge of those seeking education regarding the use of modern research 

results in the work of a practical doctor, will introduce the career of a scientist and allow more 
effective preparation and selection of persons for the third educational and scientific level of train-

ing of Doctors of Philosophy. 

Keywords: research work, selective component, intellectual potential, medicine. 
 

 

INTRODUCTION 

An important condition for national strength is 
the development of culture and science. In view of 

the current events in Ukraine, it may seem that the 

development of these areas is out of time, but it is 
culture and science that are the fundamental forces 

in the formation of national identity. Science in 

Ukraine is a field that has never received enough 

 

 attention from the state. As a result, this led to 

a decrease in the prestige of the scientific field, an 
outflow of young and promising personnel [1]. It 

is indisputable that the development of humanity 

is not possible without the development of science 
and advanced technologies, which for many cen-

turies in a row have fundamentally changed the 

forms of human life in all fields and in medicine 

in particular. At all times, the results of scientific 
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 research have become the driving force of pro-

gress, and this process is relentless, constantly 

changing, just like scientific research itself [2]. 
Today, the whole world has entered the Fourth 

Industrial Revolution (Industry 4.0). Thanks to 

technology, the boundaries between the material,  

https://doi.org/10.35339/ic.10.1.myk


TEACHING ISSUES & LECTURES 

 

 

INTER COLLEGAS, Vol. 10, No.1 (2023) 64 ISSN 2409-9988 
 

digital and biological worlds are blurring. The 

spectrum of achievements of technological pro-
gress is extremely wide, and now the task is to 

master and implement them in various spheres of 

human activity [1]. Modern technologies bring 

more and more new opportunities to our lives. 
Research work of students of medical institu-

tions of higher education is the most important as-

pect of the formation of the personality of a future 
scientist and highly qualified specialist, serves as 

a powerful means of high-quality personnel selec-

tion for the training of young scientists, the preser-
vation and restoration of scientific schools and the 

formation of a scientific outlook among future 

doctors of practical medicine. Among the main di-

rections of the implementation of the Concept of 
the Development of Higher Medical Education in 

Ukraine is the creation of conditions in higher ed-

ucational institutions for attracting talented young 
people to scientific activities [3]. 

Unfortunately, domestic realities of conducting 

fundamental scientific research in medicine allow 

us to state that during the years of independence, 
there was a gradual loss of scientific potential, es-

pecially young scientists who prefer career growth 

in foreign companies or investment projects with 
foreign capital. Budget financing of priority areas 

of fundamental scientific research in medicine to-

day is not able to ensure the implementation of 
their tasks, the revival and the rise of national 

academic medical science [2]. In order to receive 

funding for the implementation of scientific pro-

jects from non-budgetary (grants, foundations) in-
stitutions, it is necessary to have a sufficient level 

that would meet the requirements of competitions.  

Starting from the first year, students can work 
in student research groups, first at fundamental de-

partments, and then at clinical departments. Thus, 

they actually get their first experience in conduct-
ing scientific research. As they participate in 

a scientific experiment or clinical research, stu-

dents may discover a lack in their knowledge re-

garding the methodology of scientific research, in-
ternational standards and algorithms for recording 

intellectual property and other aspects of the reali-

zation of scientific potential. Usually, a scientific 
supervisor and self-education help to find answers 

to questions. Therefore, it is important to consider 

the possibility of creating a selective component: 

research work as part of educational professional 
program (EPP) "Medicine" with the aim of im-

proving the training of highly qualified specialists 

in the medical field, who can potentially continue 
their studies at the third level of higher education. 

 The aim of the study is to analyze the possi-

bility and necessity of creating a selective compo-
nent: research work for students of the II (Mas-

ter’s) level studying in the specialty 222 "Medi-

cine". 

Materials and Methods 

We studied scientific literature, educational 

programs and normative documents of higher 

medical education. Bibliosemantic method and 
system analysis method were used. 

Results and Discussion 

According to the Strategy for the Development 
of Medical Education in Ukraine for 2018–2028 

[4] and the Development Strategy of the National 

Academy of Medical Sciences of Ukraine for the 

period until 2030 [5], the main pathway for imple-
mentation of the tasks and goals of these docu-

ments is the training of highly qualified scientific 

medical personnel on the basis of higher educa-
tional institutions. To ensure the sustainable de-

velopment of personnel potential for medical sci-

ence it is necessary to give the opportunity to stu-

dents to master the principles of scientific research 
and methodological tools for their implementation 

at a high professional level.  

An important argument for the need for a selec-
tive component: research work for education seek-

ers is a requirement in the industry standard for 

obtaining the "Master of Medicine" degree, 
namely writing of qualifying work as a form of at-

testation. Qualifying work, as stated in the indus-

try standard, must demonstrate the ability of the 

student to solve problems of a research and/or in-
novative nature in the field of medicine and health 

care. It should not contain academic plagiarism, 

falsification and fabrication. The qualification 
work must be published on the official website of 

the institution of higher education or its structural 

subdivision or in the repository of the higher edu-
cation institution [6].  

The main goal of the educational and profes-

sional program "Medicine" is the formation of 

specialized conceptual knowledge based on mod-
ern scientific achievements in the field of health 

care, which will ensure the academic training of 

highly professional specialists with the formation 
and acquisition by them of general and special 

competences of a doctor for further professional 

activity; make them able to solve complex prob-

lems in atypical situations or new environments, 
capable of research and innovative activities; ca-

pable of conducting studies with a high degree of 

autonomy at the next level of higher education; 
will form their capacity for effective activity in the  
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globalized information society, based on their 

worldview and social position [7]. 
In the educational and professional program 

"Medicine" of the second level of higher educa-

tion of the Poltava State Medical University, 

which corresponds to the educational qualification 
"Master of Medicine", it is also stated that its fea-

ture is "an unique combination of classical univer-

sity education, which ensures the formation of 
a worldview, the development of thinking, the 

unique abilities of an individual with the acquisi-

tion of full-fledged professional competences; 
with practice in educational and scientific treat-

ment centers of the university; experience of sur-

gical, cardiology and gastroenterology schools of 

Poltava State Medical University; with ensuring 
a close connection of the training of medical spe-

cialists with science, the latest technologies, and 

clinical practice. Progress in the field of funda-
mental and applied medical research and the im-

plementation of their results in practice dictates 

the need to train medical specialists at the univer-

sity with the use of innovative technologies as 
a component of the educational program of train-

ing of medical education applicants." 

Thus, in order for students to acquire integrated 
competence, namely, the ability to solve complex 

problems, including research and innovation in 

the field of medicine, as well as special competen-
cies, such as: the ability to develop and implement 

scientific and applied projects in the field of health 

care in compliance with ethical principles when 

working with patients, their relatives, laboratory 
animals and compliance with professional and ac-

ademic integrity, bearing responsibility for the re-

liability of the obtained scientific results, it is nec-
essary to create a selective component: research 

work. In general, such a component is needed to 

study the basic elements of scientific research, 
namely: the structure of the scientific project, in-

tellectual property copyrights and the methodol-

ogy of implementation and analysis of the ob-

tained results, as well as the use of scientific met-
ric databases for self-education and scientific re-

search.  

Based on the issues of the need for such a dis-
cipline, the main goal of the selective component 

"research work" can be: acquiring knowledge 

about the design of scientific research, its planning 

and application forms for participation in grant 
and fund competitions, copyright protection forms 

and its use, types of scientific articles and reports 

and features of their writing, rules and principles 
of scientific ethics and their legislative regulation  

 in Ukraine and abroad, rules for writing qualifica-

tion papers. Training should be conducted in the 
3rd or 4th course at the request of the student and 

should be extended only to the circle of persons 

interested in conducting scientific research, based 

on an approximate estimate of no more than 20% 
of the total number of persons studying in the cor-

responding course. Successful completion of the 

assessment of the selective component “research 
work” must be taken into account in the recom-

mendation for the student's research work by the 

academic council of the university. 
The projected program of such a selective com-

ponent must necessarily include the following 

topics: scientific search using modern software 

tools and electronic libraries; development, plan-
ning and design of basic and clinical research 

(main differences, mandatory elements); mathe-

matical processing of results, choice of statistical 
methods, proof of research; copyright and protec-

tion of intellectual property rights; writing arti-

cles, their types, and working with magazine edi-

tors; the structure of the qualification work, legal 
requirements, the process of defense of the quali-

fication work; forms of publication of scientific 

results, presentation and public defense of scien-
tific research; ethical and moral code of the scien-

tist, integrity in scientific research and their legal 

regulation; work with scientometric databases 
Scopus and Web of Science, use of social net-

works for scientists; familiarization with scientific 

schools of Poltava State Medical University and 

the results of their activities; perspectives of the 
Ukrainian scientist. 

The standard of higher education of the second 

(Master’s) level, field of knowledge 22 "Health 
care", specialty 222 "Medicine" determines a min-

imum of 36 ECTS credits of the educational and 

scientific program must be provided to ensure the 
scientific and research component [6].   

The prospects and advantages of the implemen-

tation of the selective component: research work 

for the student and the university are as follows: 
formation of education seekers' understanding of 

what a Ukrainian scientist does, his everyday life 

and prospects, will allow more effective prepara-
tion and selection of persons for the third educa-

tional and scientific level of training of Doctors of 

Philosophy; will increase the efficiency of student 

scientific groups as a whole and, in particular, im-
prove the quality of writing scientific papers and 

articles; will increase the competitiveness of edu-

cation seekers at the domestic and international 
level.   
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Conclusions 

Taking into account the presence of a social de-
mand among education seekers to improve 

knowledge about the use of modern research re-

sults in the work of a practical doctor and famil-

iarization with the career of a scientist. It is also 
necessary to consider the opportunity prescribed 

in the industry standards of higher education and 

the perspective value of the new educational com-
ponent for the university in general. It is advisable 

to ensure the opportunity for those seeking educa-

tion to choose the path of a successful Ukrainian 
scientist. Prospects for further research. Analyze 

the results of the implementation of the selective 

component "research work" for students of 3rd–4th 

years of education within 5 years. 
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