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Abstract

DOI: 10.5281/zen0d0.13299329

In recent years, there has been a growing trend towards the increased utilization of herbal materials over
synthetic or chemical drugs due to the comparatively milder side effects associated with past antibiotics. The
application of herbs can take the form of plant extracts or their active constituents. Moreover, a significant portion
of the global population has historically relied on herbal materials, owing to their potent antimicrobial properties
and fundamental advantages for primary healthcare. The focus of this paper is to underscore the antibacterial,
antiviral, and antioxidant attributes inherent in herbal materials. VVarious herbal antimicrobial agents are delineated
in this review, encompassing clove, portulaca, cinnamon, turmeric, ginger, thyme, pennyroyal, mint, fennel, cham-
omile, burdock, lemon balm, mallow, and garlic, all of which are succinctly summarized.

Keywords: antioxidant, antimicrobial, antiviral, medicinal plants, traditional medicine.

The utilization of botanical substances as thera-
peutic botanicals encompasses various botanical spe-
cies. Numerous botanical substances exhibit medicinal
properties, including antioxidant, anticancer, anti-in-
flammatory, antimicrobial, and antiviral effects. While
antimicrobial agents serve as antibiotics to manage in-
fections within the human body, they may induce ad-
verse reactions, particularly by augmenting reactive ox-
ygen species levels [1]. Botanical remedies play a fun-
damental role in addressing infections in certain
developing nations. Diverse investigations have high-
lighted the role of various botanical remedies as reser-
voirs of multiple compounds, many of which demon-
strate radical scavenging abilities and antimicrobial
characteristics, thereby fortifying the human body
against pathogens and oxidative processes. Conse-

quently, these substances play a crucial role in formu-
lating various botanical treatments due to their antimi-
crobial, antiviral, and antioxidant capabilities [2, 3, 4].
An antimicrobial agent or medicine is defined as a sub-
stance that can eradicate microorganisms or impede
their proliferation. The classification of antimicrobial
medications is based on their target microorganisms,
such as bacteria and viruses.

Botanical antimicrobial agents, for instance,
clove, portulaca, cinnamon, turmeric, ginger, thyme,
pennyroyal, mint, fennel, chamomile, burdock, lemon
balm, mallows, and garlic, possess the ability to func-
tion as scavengers of free radicals, thereby obstructing
reactive oxygen species generation. The list of vital bo-
tanical substances with their primary components is
presented in Table 1.
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Table 1.

The list of herbal medicinal herbs

Medicinal plants

Main compounds

Eugenol, eugenyl acetate,a-humulene, 2-heptanone,
Clove
and B-caryophyllene
Ascorbic acid, a-tocopherols, omega-3 fatty acids, apigenin, gallotannins, querce-
Portulaca .
tin, and kaempferol
Cinnamon Cinnamaldehyde and eugenol
. Vitamin-C, cineole, tumerone, borneol, zingiberene,
Turmeric .
d-sabinene and d-phellandrene
Ginger Phenolic acids, gingerols, paradols and shogaols
Thyme Carvacrol, thymol and phenols
Fennel Phenolic compounds
Pennyrile Neo-menthol, pulegone and menthone
Chamomile Flavonoids, terpenoids, phenolic compounds, apigenin and matricin
Mint Phenolic compounds
Caffeic acid, rutin, o-hydrobenzoic acid, chlorogenic acid and
Burdock Lo
p-coumaric acid
Lemon balm Phenolic componds such as thymol and carvacrol
Garlic Organosulfur such as allicin, phenolic and polysaccharides compounds
Malva B-carotene, flavonoids, vitamin E, polyphenols and vitamin C

Clove or Syzygium aromaticum, belonging to the
Myrtaceae family, is renowned for its notable antimi-
crobial and antioxidant characteristics. By virtue of its
bioactive constituents such as eugenol, eugenyl acetate,
a-humulene, 2-heptanone, and B-caryophyllene, clove
exhibits a wide array of pharmacological properties en-
compassing antimicrobial, antioxidant, anti-inflamma-
tory, antimutagenic, anticancer, and anti-allergic ef-
fects. The presence of these bioactive elements endows
clove with a remarkable antioxidant capacity, surpas-
sing that of many other herbal remedies. Previous re-
search has highlighted the substantial antibacterial effi-
cacy of clove oil and extract against various bacterial
strains, including both Gram-positive and Gram-nega-
tive types. Particularly, clove, through the action of eu-
genol, exerts antimicrobial effects. Furthermore, a
study has demonstrated the antioxidant prowess of eu-
genol in clove extract against DPPH, ABTS, and super-
oxide radicals [6].

Portulaca oleracea is a traditional herb renowned
for its remarkable antimicrobial and antioxidant prop-
erties. The predominant biomedicine activity of this
plant stems from its potent antioxidant effects. These
effects are predominantly attributed to various compo-
nents found in portulaca, such as ascorbic acid, a-to-
copherols, omega-3 fatty acids, apigenin, gallotannins,
quercetin, and kaempferol. Omega-3 fatty acids, in par-
ticular, play a key role in the antioxidant activity of por-
tulaca. Numerous studies have demonstrated the effi-
cacy of this plant in combating various bacteria and
fungi, underscoring its antimicrobial effects. The anti-
oxidant and antimicrobial prowess of this medicinal
herb can be attributed to its chemical composition,
which includes phenolic compounds [5, 7].

Cinnamomum verum and Cinnamomum zeylan-
icum, is a member of the Lauraceae family. Due to its
antioxidant, antimicrobial, and anticarcinogenic prop-
erties, it finds extensive application in pharmaceutical
sectors. The traditional usage of cinnamon revolves
around its antiseptic, antioxidant, and antimicrobial
characteristics. The presence of phenolic compounds in

cinnamon contributes to its potential antioxidant, anti-
mutagenic, antidiabetic, anticancer, and anti-inflamma-
tory attributes. The essential oil derived from this plant
has demonstrated notable antioxidant properties. Fur-
thermore, investigations have highlighted the antioxi-
dant potentials of water, methanol, and ethanolic ex-
tracts of cinnamon. Notably, this plant exhibits signifi-
cant anti-influenza virus activity [8, 9].

Curcuma longa is a botanical remedy traditionally
utilized, belonging to the Zingiberaceae family. The
presence of curcumin, a polyphenolic compound, in
turmeric extracts has exhibited both antimicrobial and
antioxidant properties. As a result, the antioxidant ca-
pabilities of turmeric can be attributed to the phenolic
compound curcumin. Turmeric contains various phyto-
chemical structures such as vitamin C, cineole, tumer-
one, borneol, zingiberene, d-sabinene, and d-phellan-
drene. Within turmeric, a variety of chemical com-
pounds are identified, including sesquiterpene ketones,
monoterpenes, and sesquiterpene alcohols. Zingiberene
is found in fresh turmeric, with curcumin being the
most prominent curcuminoid in this plant. Past studies
have documented the antimicrobial effects of turmeric.
Research indicates the antiviral potential of turmeric
against the HIV virus [10].

Ginger, which is the underground rhizome of Zin-
giber officinale roscoe and herbaceous perennial plants,
is considered a fundamental herbal medicinal plant
within the Zingiberaceae family. Originating in Asia,
ginger has been utilized for medicinal purposes for over
two millennia globally. It boasts polyphenol compo-
nents, such as phenolic acids, gingerols, paradols, and
shogaols, which play a crucial role in various biological
activities including antioxidant, antidiabetic, antimi-
crobial, renoprotective, antihypertensive, antiulcer,
anti-inflammatory, cardiovascular, analgesic, and gas-
trointestinal effects. The antioxidant properties of gin-
ger are attributed to its chemical compounds like zingi-
berene, zingerone, shogaols, and gingerols. Numerous
in vivo and in vitro laboratory experiments have inves-
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tigated the antioxidant activities of ginger and its con-
stituents, with some studies highlighting the potential
antioxidant effects of ginger extract. Research on rats
has specifically shown the antioxidant impact of ginger
extract. Furthermore, studies have evidenced the anti-
viral efficacy of ginger against the influenza virus [11,
12].

Thymus vulgaris is considered one of the active
antimicrobial herbal medicinal plants within the Lami-
aceae family. This robust antimicrobial potency can be
attributed to the substantial concentrations of carvacrol,
thymol, and phenols present in thyme extracts and es-
sential oils. Thyme extracts and essential oil exhibit a
wide array of medicinal properties, encompassing anti-
bacterial, antioxidant, antitussive, spasmolytic, anti-
cancer and anti-inflammatory attributes. Traditionally,
the extract from this plant has been utilized as an anti-
tumor remedy due to its antioxidative characteristics
[13].

Mentha pulegium represents one of the fragrant
botanicals affiliated with the Lamiaceae family. The
herb has been traditionally utilized in medicine for var-
ious purposes including skincare, aromatherapy and
cosmetic applications due to its notable antioxidant and
antimicrobial properties. Recent studies have shed light
on the antioxidant characteristics of pennyroyal ex-
tracts and essential oils, emphasizing the chemical
composition of this botanical specimen. The key bioac-
tive elements found in pennyroyal extracts and essen-
tial oils are phenols, while its antimicrobial efficacy can
be attributed to the presence of neo-menthol, pulegone,
and menthone. Notably, this herbal remedy exhibits po-
tent inhibitory effects against herpes virus and influ-
enza virus [14].

Foeniculum vulgare is a member of the Apiaceae
family. Various research endeavors have been con-
ducted to investigate the radical scavenging capabilities
of fennel, shedding light on its antioxidant properties.
These investigations have elucidated that the high phe-
nolic content present in fennel extracts contributes sig-
nificantly to its antioxidant capacity. The efficacy of
fennel in terms of antioxidant activity has been well-
documented, with its extract being attributed to a mul-
titude of antioxidant mechanisms including free radical
scavenging, superoxide anion radical scavenging, total
antioxidant, and hydrogen peroxide scavenging. As a
result, fennel extracts and essential oils have the poten-
tial to serve as valuable natural sources for the develop-
ment of innovative antimicrobial agents. Notably, fen-
nel has exhibited inhibitory effects against the influ-
enza A virus, further highlighting its pharmacological
potential [15].

Chamomile, scientifically known as Matricaria
chamomilla, represents a conventional form of botani-
cal remedies. Belonging to the plant family Asteraceae,
Chamomile continues to find applications in diverse
sectors of the medical field, including pharmaceutical
and cosmetic industries. The potent antimicrobial and
antioxidant capabilities attributed to Chamomile can be
primarily linked to the presence of flavonoids within its
extract. Various pharmacological activities have been
observed in Chamomile, encompassing antioxidative,
antibacterial, anti-inflammatory, antifungal, analgesic,

anticancer, anti-hypoglycemic, anti-stress, antihyper-
tensive, and hepatoprotective properties [16].

Mentha piperitha, is a perennial herb from the La-
miaceae family that is renowned for its aromatic prop-
erties. Its diverse uses encompass pharmaceuticals and
cosmetics applications. Studies have demonstrated that
mint essential oil can serve as a valuable short-term
remedy for irritable bowel syndrome in individuals, at-
tributed to its anti-inflammatory properties. Further-
more, this natural remedy exhibits inhibitory effects
against HSV-1 and HIV viruses [17, 18].

Arctium lappa or budrock is a widely used tradi-
tional medicinal plant belonging to the Asteraceae fam-
ily. Due to its phenolic rich compounds, burdock exhib-
its antimicrobial and antioxidant properties, along with
other biochemical activities such as antipyresis and de-
toxification. Consequently, this plant can serve as an
antioxidant, antimicrobial, and anti-inflammatory
agent. Research has highlighted the antioxidant poten-
tial of burdock. Generally, burdock extracts have
shown significant antimicrobial and antioxidant activi-
ties. These properties are attributed to the combined ef-
fects of caffeic acid, rutin, o-hydroxybenzoic acid,
chlorogenic acid, and p-coumaric acid found in the ex-
tracts. Burdock leaves, in particular, display strong an-
timicrobial activity [19].

Lemon balm or Melissa officinalis is a traditional
herbal medicine from the Laminaceae family. The ex-
tracts and essential oils of lemon balm possess various
pharmacological effects, including antimicrobial, anti-
cancer, antibacterial, cardiovascular protection, antiox-
idant, anti-inflammatory, antispasmodic, and antiviral
properties. Rich in phenolic compounds such as thymol
and carvacrol, lemon balm's antibacterial and antioxi-
dant activities are notable [20].

Malva sylvestris a medicinal herb belonging to the
Malvaceae family. This plant's extract is rich in phe-
nolic content and has notable antimicrobial properties.
Over the past decade, mallow extract has been applied
medicinally due to its beneficial effects on various bod-
ily systems, including the skin, muscular and skeletal
systems, and respiratory and digestive systems. Mallow
exhibits spasmolytic, lenitive, laxative, diuretic, demul-
cent, anti-diarrheal, bronchodilator, expectorant, and
antitussive properties. Its high antimicrobial and anti-
oxidant activities make it particularly recommended for
skincare. These properties are linked to its chemical
constituents, such as p-carotene, flavonoids, vitamin E,
polyphenols, and vitamin C. The primary reason for
mallow's excellent antioxidant and antimicrobial capa-
bilities is its polyphenol content. Consequently, both al-
coholic and aqueous extracts of mallow exhibit phar-
macological effects, including antiviral, anti-inflamma-
tory, antibacterial, and anti-carcinogenic properties
[21].

Allium sativum an herbal medicine from the Ama-
ryllidaceae family. Garlic is known for its biological
activities, including antioxidant, immunomodulatory,
antidiabetic, anticancer, antibacterial, cardioprotective,
and anti-inflammatory effects. Its major components
include phenolic compounds, polysaccharides, and or-
ganosulfur compounds, along with saponins, amino ac-
ids, flavonoids, vitamins A and C, B-complex vitamins,
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and minerals. As a natural antioxidant, garlic helps in-
hibit the harmful effects of free radicals in cells. It is
recognized for its antimicrobial and antioxidant charac-
teristics in traditional medicine. The antioxidant prop-
erties of garlic are attributed to its chemical compo-
nents, including organosulfur and phenolic compounds.
Amino acids like alliin are significant components of
garlic. The enzyme alliinase converts alliin into allicin,
a key component responsible for garlic's antimicrobial
activity [22].

Numerous researchers have highlighted the bio-
medical uses of herbal medicines. While antibiotics and
other chemical antimicrobial agents, including metal
oxides and nanoparticles, can inhibit bacterial growth,
they often generate reactive oxygen species and other
side effects. In contrast, herbal medicines like clove,
portulaca, cinnamon, turmeric, ginger, thyme, penny-
royal, mint, fennel, chamomile, burdock, lemon balm,
mallow, and garlic can eliminate bacteria by acting as
free radical scavengers. The antibacterial efficacy of
these herbs varies across different bacteria and depends
on the type of extract or essential oil used. Some studies
have explored the advantages and limitations of nano-
fibrous dressings, which have a large surface area and
can locally release antibiotics, herbal medicines, and
antibacterial agents to treat infections. The phenolic
compounds in the extracts or essential oils of these
herbs typically exhibit strong antioxidant and antimi-
crobial properties. Therefore, herbal medicines are of-
ten preferred over synthetic antimicrobial agents due to
their lower toxicity and fewer side effects. Given their
potent antimicrobial and antioxidant properties, these
herbs can aid in healing various types of wounds.

Bioavailability is a crucial factor in assessing the
health benefits of herbal medicines for humans. This
paper thoroughly discusses the antioxidant, antimicro-
bial, and antiviral properties of individual herbs. The
use of herb combinations is also common in traditional
medicine. Future research should focus on identifying
active components and studying the effects of herb-
herb combinations for therapeutic advancements and
pharmaceutical development.
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Abstract

Nylon 6,6 is a thermoplastic material that is used in the production of a wide variety of useful things from
synthetic fibers and packaging substances to cable ties and films, etc. Due to the high amount of production and
application it causes danger to the environment with accumulation in nature. The solution to the problem is the
utilization of its wastes. Nylon 6,6 based plastic waste materials were used in this work as the matrix for the
synthesis of the CdS nanoparticles in order to get a new advanced polymer nanocomposite with unique properties
and to find novel utilization for the waste plastics. Cadmium chloride and sodium sulfide were used as the raw
materials to synthesize the CdS nanoparticles through the thermochemical method. The obtained nanocomposite
was characterized using FTIR, UV-vis., X-ray diffraction, and SEM techniques to get information about the for-
mation of nanoparticles within the polymer matrix. The obtained results confirm the formation of nanoparticles
and give information about their mean size. UV-Vis spectroscopy revealed that the obtained nanostructures are
appropriate base materials for making optical and semiconductor devices. The novelty of this work is the intro-
duction of the new approach for the recycling and utilization of the Nylon 6,6 based plastic wastes and their first-

time use as a matrix for CdS nanoparticle synthesis through the thermochemical method.
Keywords: Nylon, cadmium sulfide, recycling, utilization, polymer nanocomposites.

Introduction

The semiconductor nanoparticles have received
considerable attention from the scientific community
due to their interesting size effects and a wide range of
potential applications. CdS is a semiconductor with a
band gap of 2.42 eV and it finds applications in the pro-
duction of phosphors, solar cells, sensors, light-emit-
ting diodes, photocatalyst materials, and lasers. They
can be synthesized by different methods like the sol-gel
process, gamma-irradiation method, electrochemical
method, hydrothermal or solvothermal method, micro-
emulsion, microwave, thermal evaporation, and the ul-
trasonic method [1-3].

The large surface-to-volume ratio of nanomateri-
als often results in aggregation, which can prevent their
application. Various polymers, glasses, ceramics, and
organic capping agents are used to overcome this prob-
lem by improving the stability of nanocrystals and re-
ducing the surface defects [2,3].

Nylon 6,6 is polyamide that is used in the produc-
tion of strong and stiff synthetic fibers, packaging sub-
stances, cable ties, as well as films, etc. This polymer
material is thermoplastic which makes it available for
recycling, but the high amount of production and appli-
cation cause danger to the environment. The incinera-
tion process decreases the amount of natural raw mate-
rial and needs high energy. The minimization of the
Nylon wastes can reduce their environmental impacts.
The solution to the problem can be found through the
utilization of the Nylon wastes.

In this paper, we introduce using the Nylon 6,6
based plastic wastes as the matrices for the synthesis of
the CdS nanoparticles and obtaining new polymer
nanocomposites with useful properties. The origin of
the used polymer is Nylon 6,6 cable tie waste. The
Naylon 6,6 based polymer powders obtained from the
cable tie wastes were used as the matrix in order to syn-

thesize CdS nanoparticles. Then the obtained Ny-
lon/CdS polymer nanocomposite was investigated by
different investigation techniques.

The novelty of this work is the introduction of the
new approach for the recycling and utilization of the
Nylon 6,6 based plastic wastes and their first-time use
as a matrix for CdS nanoparticle synthesis through the
thermochemical method. We aim (a) to explore the ap-
plicability of this new polymer matrix for CdS nanopar-
ticle synthesis through the thermochemical method and
(b) to investigate the influence of the CdS nanocrystals
on the properties of the polymer matrix. The anticipated
benefit of the Nylon 6,6/CdS nanocomposite is its ap-
plicability in solar cell and semiconductor fabrication.

Materials and methods

Preparation of matrix from nylon 6,6 based
waste

The polymer matrix was prepared using Nylon 6,6
based pigment-free cable tie wastes. The cable ties were
first washed, dried, mechanically ground with kitchen
grinder and passed through a sieve to obtain the uni-
form polymer powders. Then, the polymer powder was
sonicated under 35 kHz condition for 15 minutes to re-
duce its grain size, and also to get the pores and active
parts inside the polymer grains. The obtained finer pol-
ymer powder was washed several times, filtered
through a membrane filter (pore size=0.45um), and
dried under atmospheric conditions.

Thermochemical synthesis of the CdS nanopar-
ticles within the nylon 6,6 matrix

0.1 M aqueous solution of CdCl, « 2.5H,0 was
prepared using double-distilled water in a 50 ml volu-
metric flask. Then this solution was transferred to a 250
ml three-neck round-bottom flask and 2 grams of pre-
viously prepared Nylon 6,6 fine powder was added to
it. The flask was connected to a reflux condenser and
placed in a water bath. The temperature was gradually
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raised to 90°C and the process was continued with stir-
ring for 4 hours. After the completion, the mixture was
gradually cooled in air, filtered through a membrane fil-
ter (pore size=0.45um) in a Biichner funnel, washed
several times with double-distilled water to remove the
unreacted chemicals, transferred to a Petri dish, and
dried under atmospheric conditions.

Then 0.1 M aqueous solution of NazS « 9H.O was
prepared using double-distilled water in a 50 ml volu-
metric flask and transferred to a 250 ml three-neck
round-bottom flask. The previously prepared Ny-
lon6,6/Cd,* intermediate structure was added to the as-
prepared solution of the sulfuration agent in the flask.

.

The flask was connected to a reflux condenser and
placed in a water bath again. The temperature was grad-
ually raised to 90°C and the process was continued with
stirring for 2 hours. After the completion, the mixture
was gradually cooled in air, filtered through a mem-
brane filter (pore size=0.45um) in a Biichner funnel,
washed several times with double-distilled water to re-
move the unreacted chemicals, transferred to a Petri
dish, and dried under atmospheric conditions.

The obtained polymer nanocomposite (Nylon
6,6/CdS) was prepared for an investigation by various
instrumental techniques.

Figure 1. The image of the Nylon 6,6 based waste cable tie (a), the powder obtained from that (b,c), and the
Nylon 6,6/CdS nanocomposite.

As shown in Figure 1, the white color turns yellow
through the process which is the proof of the formation
of CdS nanoparticles within the Nylon 6,6 polymer ma-
trix.

Characterization

All the chemicals used in the synthesis of the CdS
nanoparticles were of analytical reagent grades. The
raw materials were purified before use by recrystalliza-
tion. Double-distilled water was used as the solvent in
all stages of the process. All experiments were con-
ducted under an air atmosphere. The SEM, FTIR, XRD,
and UV-vis. spectroscopy techniques were used to
characterize the obtained nanostructures. VARIAN
3600 spectrophotometer was used to get the FTIR spec-
tra of the samples ground in the KBr pellet. UV-vis. re-
sults for fine powder samples were taken using an inte-
grating sphere by SPECORD 250 PLUS device. Pow-
der XRD studies were carried out on a Rigaku MiniFlex
Desktop X-ray diffractometer using CuK, radiation
with a 1.5418 A wavelength. Scanning Electron Mi-
croscopy (SEM) images were taken by means of a
JEOL JSM-6510LV device at 10 kV accelerating volt-
age.

Results and Discussion

Figure 2 shows the comparative FTIR spectra of
the Nylon 6,6 based polymer matrix (a) and Nylon
6,6/CdS nanocomposite (b) samples. The macromolec-
ular chain of the Nylon 6.6 polymer contains the func-
tionalities that possess carbon, hydrogen, nitrogen, and
oxygen atoms. These functionalities are highly active
to infrared irradiation, causing the corresponding char-
acteristic peaks in the spectrum. The peaks correspond-
ing to the C-C vibrations are clearly observed at 677
cm?, 929 cm?, 1029 cm?, 1043 cm in the spectrum of
the pristine-Nylon 6.6 polymer (figure 2a). The peaks

corresponding to the carbonyl (C = O) groups derived
from adipic acid residues are at 1627 cm™, 1635 cm™,
1647 cm?, 1668 cm, 1701 cm™, 1718 cm™?, and 1735
cmL, Peaks at 584 cm™, 1130 cmt, 1172 cmt, 1192 cm-
!, and 1259 cm correspond to the C-N amide group.
N-H deformation corresponding to the amide group
shows itself with numerous peaks at 1361 cm, 1458-
1544 cm*interval, 1668-1851 cm* interval (N-H bend-
ing), and 3500-3900 c¢cm? interval (asymmetric and
symmetrical N-H deformation). The weak peaks for
symmetrical and asymmetrical CH. deformation and
symmetrical C-H deformation vibrations are observed
at 2839 cm, 2910 cm?, and 3053 cm™. The peaks
around the wave numbers 1411 cm?, 1431 cm, and
1475 cm also correspond to the methylene groups
(CHy). In the process of making a matrix from Nylon
6.6-based plastic waste material, the mechanical grind-
ing and ultrasonic treatment cause destruction in the
polymer chain, which manifests itself in numerous
peaks corresponding to the OH deformation in the re-
gion of 3500-3900 cm™ interval [4-8].

The same peaks can also be seen in the FTIR spec-
trum of the Nylon 6,6/CdS nanocomposite (figure 2b).
It can be seen from the spectrum that the thermochem-
ical synthesis of the CdS nanoparticles within the Ny-
lon 6.6 polymer matrix changes the intensities of the
peaks of the functionalities of the polymer. It can be
explained by the formation of nanoparticles on these
functional groups and the consequent change in their
vibrational capacity under the influence of infrared ra-
diation. The peaks for Cd-S deformation are also ob-
served in the spectrum for Nylon 6,6/CdS nanocompo-
site at 534 cm, 580 cm™, 582 cm!, 638 cm™, and 717
cm? [1-3].
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Figure 2. FTIR spectra of the Nylon 6,6 based polymer matrix (a) and Nylon 6,6/CdS nanocomposite (b)
samples.

The optical properties and the band gap of the syn-
thesized materials were characterized by UV-vis spec-
troscopy. Figure 3 shows the transmittance spectra (A)
and dependence of [F(R)hv]*? on hv (B) for Nylon 6,6
based polymer matrix (1) and Nylon 6,6/CdS (2) sam-
ples. The Kubelka-Munk approach is applied in order
to characterize the optical properties using the result
from optical reflectance. The Kubelka-Munk equation
is expressed as follows [3]:

F(R)=(1-R)%/2R=k/s

where R is the absolute reflectance, k is the molar
absorption coefficient and s is the scattering coefficient.
The band gap energies (Eg) of the samples can be cal-
culated by plotting the dependence of [F(R)hv]Y? on hv

A

Transmittance (a.u.)

(2)
(1)

and extrapolating the linear parts of the curves to the
abscissa energy axis.

UV-vis spectra were recorded in the 190-1100 nm
range and the band gap obtained from the dependence
of the [F(R)hv]*? on hv for the Nylon 6,6/CdS nano-
composite was 4.2 eV. This result is higher than that of
bulk CdS (2.42 eV) and shows the blue shifting due to
the crystalline size [9]. This rather broad band gap sug-
gests that the nanocomposite could find applications in
photovoltaic devices.

The average diameters of the CdS nanocrystals in
Nylon 6,6/CdS nanocomposite were calculated as 5.9
nm using the Brus equation [10].

(2)
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Figure 3. UV-vis transmittance spectra (4) and dependence of [F(R)hv]Y? on hv (B) for Nylon 6,6 based polymer
matrix (1) and Nylon 6,6/CdS (2) samples.

Figure 4 shows the X-ray diffraction pattern of
Nylon 6,6/CdS nanocomposite obtained by the thermo-
chemical method. The peaks observed at 20 angles of

20.54°, 23.63°, 38.18°, and 40.72° can be assigned to
reflections from the characteristic (011), (021), (113),
and (013) crystallographic planes of CdS nanoparticles,
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respectively. The results were studied based on the 04-
006-0809 and 04-004-1000 standard diffraction files of
CdS and the obtained nanoparticles were proved to

have two mixed phases like hexagonal and cubic crystal
structures [1-3].

Scherrer's formula was used to calculate the aver-
age size of CdS nanoparticles synthesized by the ther-
mochemical method within the Nylon 6,6 polymer ma-
trix [3,11,12]. Calculations were made for each peak
and the average value was taken. It was found that the

average diameter of the synthesized nanoparticles is
2.76 nm.

(021)
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0 40

20 (degree)

80

Figure 4. X-ray diffraction pattern of Nylon 6,6/CdS nanocomposite obtained by the thermochemical method.

SEM micrographs of the initial Nylon 6,6-based
matrix and the Nylon 6,6/CdS nanocomposite samples,
as well as Elemental mapping images of C, O, Cd, and
S elements in the Nylon 6,6/CdS nanocomposite sam-
ple are depicted in figure 5. It can be seen from the im-
ages that the pristine Nylon 6,6 polymer exhibits a rel-
atively smooth surface morphology. By synthesizing
CdS nanoparticles, this smooth surface morphology

changes to a correspondingly rough form. From the im-
age of the nanocomposite, the average sizes of CdS na-
noparticles were visually determined and found to be
consistent with those obtained by other methods.

The elemental mapping images show that the syn-
thesized nanoparticles are uniformly distributed within
the polymer. This proves that the synthesis is effective,
including that the matrix and synthesis conditions are
optimal for the synthesis of CdS nanoparticles.
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Figure 5. SEM images of the initial Nylon 6,6-based matrix (a) and the Nylon 6,6/CdS nanocomposite (b)
samples (A); Elemental mapping images of C, O, Cd, and S elements in the Nylon 6,6/CdS nanocomposite
sample (B).

Conclusion

CdS nanoparticles were synthesized via the ther-
mochemical technique. Nylon 6,6 based plastic waste
materials were used as the matrix in order to get new
polymer nanocomposite with unique properties and to
find new utilization for the waste plastics. The success
of formation of the polymer nanocomposite was con-
firmed by different characterization techniques like

FTIR, UV-vis., XRD, and SEM. The FTIR results show
the anticipated bands related to the functionalities of the
Nylon 6,6. The formation of the CdS nanoparticles
within the matrix changes the intensities of the peaks
and adds new peaks related to Cd-S deformation to the
spectrum. The UV-vis results show 4.2 eV band gap
which is higher than that of bulk CdS (2.42 eV). This



14

Slovak international scientific journal # 86, (2024)

shifting to the higher energy state is evidence of the for-
mation of CdS nanoparticles with 5.9 nm average di-
ameter. The rather broad band gap suggests that the
nanocomposite could find applications in photovoltaic
devices. The XRD results revealed that the obtained na-
noparticles are in 2.76 nm mean size and mixed hexag-
onal and cubic structure. The average sizes of CdS na-
noparticles were visually determined also from SEM
micrographs and found to be consistent with those ob-
tained by other methods. The elemental mapping im-
ages show that the synthesized nanoparticles are uni-
formly distributed within the polymer which proves
that the synthesis is effective, including that the matrix
and synthesis conditions are optimal for the synthesis
of CdS nanoparticles. All the obtained results show that
the nylon 6,6 based plastic waste materials are suitable
for application as the matrices for the CdS nanoparticle
synthesis.
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Abstract

Investment regulation mechanisms play a pivotal role in shaping the landscape of global investments, where
the delicate balance between risk and opportunity is crucial. This article delves into the intricate mechanisms of
investment regulation, exploring how different regulatory frameworks influence investment decisions, mitigate
risks, and create opportunities. The study examines the effectiveness of various regulatory approaches, from strin-
gent controls to more liberalized environments, and their impact on both domestic and foreign investments. By
analyzing case studies from diverse economic contexts, the article highlights how well-designed regulations can
foster a stable investment climate, protect investors' interests, and encourage sustainable economic growth.

Furthermore, it addresses the challenges regulators face in adapting to the dynamic global market, including
technological advancements and geopolitical shifts. The discussion extends to the role of international regulatory
bodies and agreements in harmonizing investment regulations across borders. Emphasizing the need for a balanced
approach, the article argues that overly restrictive regulations can stifle innovation and economic development,
while insufficient regulation can lead to financial instability and investor insecurity. Ultimately, the article advo-
cates for a nuanced regulatory strategy that aligns with the evolving needs of the global economy, ensuring that
investment regulation mechanisms not only manage risks effectively but also unlock opportunities for growth and
development. This comprehensive analysis provides valuable insights for policymakers, investors, and academics,

contributing to the ongoing discourse on optimizing investment regulation in a rapidly changing world.
Keywords: Investment regulation, risk management, economic opportunity, financial stability, regulatory

frameworks, investor protection.

Introduction

In the dynamic world of global finance, invest-
ment regulation mechanisms serve as the cornerstone
for ensuring a balanced interplay between risk and op-
portunity. As markets evolve and new financial instru-
ments emerge, the need for effective regulation be-
comes increasingly critical. Investment regulation en-
compasses a wide array of policies and rules designed
to safeguard investors, maintain market integrity, and
promote economic stability. However, striking the right
balance is a complex endeavor. Overly stringent regu-
lations can hinder innovation and restrict capital flow,
while overly lenient approaches can expose markets to
volatility and systemic risks. This article seeks to ex-
plore the intricate landscape of investment regulation
mechanisms, examining how they are crafted, imple-
mented, and their broader implications on both local
and international scales. By delving into case studies
from various economies, we will uncover how different
regulatory frameworks have succeeded or faltered in
balancing these critical elements.

Additionally, the article will address the emerging
challenges faced by regulators in the context of techno-
logical advancements and shifting geopolitical land-
scapes. In an era where financial markets are more in-
terconnected than ever, understanding the nuances of
investment regulation is essential for policymakers, in-
vestors, and stakeholders alike. Through a comprehen-
sive analysis, this article aims to shed light on the strat-
egies that can effectively mitigate risks while harness-
ing opportunities for sustainable growth and
development.

In the ever-evolving realm of global finance, the
interplay between risk and opportunity is a constant

challenge. Investment regulation mechanisms are es-
sential tools that policymakers use to navigate this del-
icate balance. These mechanisms, designed to protect
investors and ensure market integrity, must also foster
innovation and economic growth. Striking this balance
is a complex and dynamic task, requiring a nuanced un-
derstanding of both local and international financial
landscapes.

The Need for Investment Regulation

Investment regulations serve multiple purposes.
Primarily, they aim to safeguard investors from fraud
and market manipulation, ensuring that financial mar-
kets operate in a fair and transparent manner. Regula-
tions also seek to maintain systemic stability, prevent-
ing financial crises that can arise from excessive risk-
taking and speculative bubbles. By setting standards for
disclosure, governance, and financial practices, regula-
tory frameworks help build investor confidence, which
is crucial for the smooth functioning of capital markets.

Protecting Investors

One of the primary objectives of investment regu-
lation is to safeguard investors from fraud, manipula-
tion, and malpractice. Individual investors, particularly
retail investors, may lack the resources and expertise to
thoroughly vet financial products and the entities offer-
ing them. Regulatory frameworks impose strict disclo-
sure requirements, ensuring that investors receive com-
prehensive and accurate information about investment
opportunities. This transparency helps investors make
informed decisions, reducing the likelihood of falling
victim to deceptive schemes [1].

Ensuring Market Transparency

Transparency is essential for the efficient func-
tioning of financial markets. Regulations mandate reg-
ular and detailed disclosures from companies regarding
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their financial health, governance practices, and poten-
tial risks. These disclosures enable market participants
to assess the true value and performance of invest-
ments. By enforcing standards of honesty and open-
ness, regulations help build trust in the financial sys-
tem, which is crucial for market liquidity and stability.

Preventing Financial Crises

Regulatory mechanisms are designed to mitigate
systemic risks that can lead to financial crises. Exces-
sive risk-taking and speculative bubbles, if left un-
checked, can destabilize the entire financial system.
Regulations set limits on leverage, establish capital re-
quirements for financial institutions, and impose strin-
gent oversight on risky financial products and practices.
These measures are intended to prevent the kind of un-
checked risk-taking that precipitated the 2008 global fi-
nancial crisis. By curbing excessive speculation and en-
suring that financial institutions maintain adequate
buffers, regulators aim to protect the broader economy
from financial shocks [2].

Promoting Sustainable Economic Growth

Effective investment regulation also plays a cru-
cial role in promoting sustainable economic growth. A
stable and transparent financial system attracts both do-
mestic and foreign investment, which is essential for
funding innovation, infrastructure, and business expan-
sion. Regulatory frameworks that support investor con-
fidence contribute to a favorable investment climate,
encouraging long-term investments that drive eco-
nomic development. Moreover, regulations can be tai-
lored to support specific policy goals, such as environ-
mental sustainability or social equity, by promoting in-
vestments in green technologies or socially responsible
enterprises.

Adapting to Technological Advancements

The rapid pace of technological change presents
new challenges and opportunities for investment regu-
lation. Innovations such as digital currencies, block-
chain technology, and fintech platforms have the poten-
tial to transform financial markets but also introduce
new risks. Regulators must adapt quickly to these de-
velopments, crafting rules that protect investors and
maintain market integrity without stifling innovation.
For instance, the regulatory approach to cryptocurren-
cies varies widely across jurisdictions, reflecting differ-
ent assessments of the risks and benefits associated
with these digital assets [3].

Responding to Geopolitical Shifts

Geopolitical shifts also underscore the need for
adaptive regulatory frameworks. Trade tensions, polit-
ical changes, and international agreements can signifi-
cantly impact investment flows and market stability.
Regulatory bodies must be able to respond to these
changes, ensuring that their frameworks remain rele-
vant and effective. For example, the regulatory adjust-
ments necessitated by Brexit have had far-reaching im-
plications for cross-border investments and financial
services within the UK and the European Union.

The need for investment regulation is multifac-
eted, encompassing the protection of investors, the
maintenance of market transparency, the prevention of
financial crises, and the promotion of sustainable eco-
nomic growth. As financial markets continue to evolve,

the role of regulation becomes increasingly critical.
Policymakers must remain vigilant and adaptable, con-
tinuously refining regulatory frameworks to address
emerging challenges and seize new opportunities. By
doing so, they can ensure that investment regulation
mechanisms effectively balance risk and opportunity,
supporting a resilient and thriving global financial sys-
tem [4].

Case Studies in Regulatory Balance

Different economies offer varied examples of how
regulatory frameworks can balance risk and oppor-
tunity. For instance, the United States, with its rela-
tively robust regulatory environment, has managed to
create a conducive atmosphere for innovation while
maintaining market stability. The Sarbanes-Oxley Act,
enacted in response to corporate scandals in the early
2000s, significantly strengthened financial reporting
and corporate governance standards. This regulatory
tightening restored investor confidence and under-
scored the importance of transparency and accountabil-
ity.

In contrast, emerging markets often grapple with
different challenges. In countries like India and Brazil,
regulatory frameworks are continually evolving to ad-
dress issues of market manipulation, insider trading,
and corporate governance. These economies demon-
strate that while stringent regulations can initially seem
to stifle growth, they ultimately create a more stable
and attractive investment environment. For example,
India's recent efforts to overhaul its bankruptcy laws
have improved the country's ease of doing business,
thereby attracting more foreign investment.

Balancing risk and opportunity through invest-
ment regulation mechanisms is a delicate task that var-
ies significantly across different economic landscapes.
Examining case studies from various countries pro-
vides valuable insights into how different regulatory
frameworks address this balance, highlighting both
successes and challenges. The experiences of the
United States, India, and Japan offer a diverse perspec-
tive on how regulatory approaches can create stable,
transparent, and growth-conducive investment environ-
ments [5].

United States: The Sarbanes-Oxley Act

The United States provides a notable example of
how stringent regulations can restore market confi-
dence and stability. In response to the corporate scan-
dals of the early 2000s, such as the Enron and World-
Com debacles, the U.S. government enacted the Sar-
banes-Oxley Act (SOX) in 2002. This legislation
significantly tightened financial reporting and corpo-
rate governance standards.

SOX mandated rigorous internal controls and in-
creased the accountability of corporate executives for
the accuracy of financial statements. It also enhanced
the independence of auditors and imposed stricter pen-
alties for fraudulent financial activity. These measures
restored investor confidence by ensuring greater trans-
parency and reliability in corporate reporting. Despite
initial concerns that SOX might stifle business growth
due to increased compliance costs, the act has been in-
strumental in preventing corporate fraud and fostering
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a more transparent investment climate, thereby balanc-
ing risk and opportunity.

India: Overhauling Bankruptcy Laws

India's journey towards balancing investment reg-
ulation is exemplified by its recent overhaul of bank-
ruptcy laws. Before 2016, India faced significant chal-
lenges with its insolvency resolution process, which
was lengthy and inefficient, deterring investment. The
introduction of the Insolvency and Bankruptcy Code
(IBC) in 2016 marked a significant regulatory reform
aimed at addressing these issues.

The IBC streamlined the process of insolvency
resolution, reducing the time taken to resolve bank-
ruptcy cases and improving the recovery rates for cred-
itors. This reform enhanced the ease of doing business
in India and attracted more foreign investment by cre-
ating a more predictable and investor-friendly environ-
ment. While initially stringent, the IBC has been con-
tinuously refined to address emerging challenges and
balance the interests of creditors and debtors. This dy-
namic approach to regulation has bolstered India’s in-
vestment climate, showcasing the importance of adap-
tive regulatory frameworks [6].

Japan: Embracing Fintech Innovation

Japan’s approach to regulating financial technol-
ogy (fintech) demonstrates a forward-thinking balance
between fostering innovation and ensuring market sta-
bility. Recognizing the transformative potential of
fintech, Japan has implemented regulatory measures
that encourage innovation while protecting consumers
and maintaining market integrity.

In 2017, Japan became one of the first major econ-
omies to regulate cryptocurrencies, introducing a li-
censing system for cryptocurrency exchanges. This
regulation required exchanges to comply with anti-
money laundering (AML) and know-your-customer
(KYC) norms, enhancing the security and transparency
of cryptocurrency transactions. By providing a clear
regulatory framework, Japan has created a stable envi-
ronment for fintech innovation, attracting numerous
fintech startups and investments.

Furthermore, Japan’s Financial Services Agency
(FSA) has adopted a flexible and responsive regulatory
approach, engaging in continuous dialogue with fintech
companies to understand their needs and challenges.
This collaborative approach has enabled Japan to adapt
its regulations in a way that balances the promotion of
fintech innovation with the mitigation of associated
risks [7].

The case studies of the United States, India, and
Japan illustrate the diverse strategies that can be em-
ployed to balance risk and opportunity through invest-
ment regulation mechanisms. The U.S. experience with
SOX highlights the importance of stringent regulations
in restoring market confidence and transparency. In-
dia’s overhaul of its bankruptcy laws underscores the
need for dynamic regulatory frameworks that evolve to
meet emerging challenges. Japan’s regulation of
fintech innovation demonstrates the benefits of a col-
laborative and adaptive regulatory approach.

These examples underscore that there is no one-
size-fits-all solution to investment regulation. Effective
regulatory frameworks must be tailored to the specific

economic context and continuously refined to address
new developments. By learning from these varied ex-
periences, policymakers can design robust regulatory
mechanisms that not only protect investors and ensure
market stability but also foster innovation and sustain-
able economic growth [8].

Challenges and Adaptations

The global financial landscape is constantly evolv-
ing, presenting regulators with a myriad of challenges
that require continuous adaptation. As new technolo-
gies emerge and geopolitical dynamics shift, invest-
ment regulation mechanisms must be flexible and for-
ward-thinking. This section explores the key challenges
faced by regulators and the innovative adaptations be-
ing implemented to balance risk and opportunity in an
increasingly complex environment.

Technological Advancements

Technological innovation is reshaping financial
markets at an unprecedented pace. Digital currencies,
blockchain technology, and fintech platforms are trans-
forming how financial transactions are conducted, pos-
ing both opportunities and risks.

Cryptocurrencies and Blockchain: The rise of
cryptocurrencies presents significant regulatory chal-
lenges. These digital assets operate on decentralized
networks, often beyond the reach of traditional regula-
tory frameworks. Regulators must balance the need to
prevent illicit activities, such as money laundering and
fraud, with the potential benefits of blockchain technol-
ogy in enhancing transparency and efficiency in finan-
cial transactions. Countries like Japan and Switzerland
have implemented progressive regulatory frameworks
that allow for the growth of cryptocurrency markets
while imposing necessary safeguards.

Fintech Innovations: Fintech startups are revolu-
tionizing financial services, offering new products and
services that improve accessibility and convenience for
consumers. However, the rapid pace of innovation can
outstrip the ability of regulators to keep up. Regulators
are adopting sandbox approaches, as seen in the UK
and Singapore, where fintech companies can test new
products in a controlled environment under regulatory
supervision. This allows regulators to understand
emerging risks better and adapt regulations accordingly
[91.

Geopolitical Shifts

Geopolitical changes can have profound impacts
on financial markets, necessitating adaptive regulatory
responses.

Trade Tensions: Ongoing trade tensions, such as
those between the United States and China, create un-
certainty in global markets. Regulatory bodies must be
prepared to address the potential impacts on investment
flows and market stability. This may involve tightening
or loosening regulations to stabilize markets and pro-
tect domestic interests.

Brexit: The UK's departure from the European
Union has required significant regulatory adjustments.
The UK must now establish its regulatory framework
independent of the EU, impacting cross-border invest-
ments and financial services. Regulators have had to
create new agreements and adapt existing regulations
to ensure continued market access and stability.
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Globalization and Cross-Border Investments

The globalization of financial markets means that
regulatory actions in one country can have far-reaching
implications. Coordinating regulations across borders
is essential to manage systemic risks effectively.

International Cooperation: Organizations such as
the International Organization of Securities Commis-
sions (IOSCO) and the Financial Stability Board (FSB)
play a crucial role in fostering international regulatory
cooperation. By harmonizing standards and facilitating
information sharing, these bodies help mitigate risks as-
sociated with cross-border investments and ensure a
level playing field for all market participants [10].

Regulatory Arbitrage: Differences in regulatory
frameworks across countries can lead to regulatory ar-
bitrage, where firms exploit gaps between jurisdictions
to evade stricter regulations. To address this, countries
are increasingly collaborating to harmonize their regu-
latory standards, reducing the incentives for regulatory
arbitrage and ensuring more consistent oversight.

Environmental, Social, and Governance (ESG)
Considerations

The growing emphasis on ESG factors in invest-
ment decisions poses new regulatory challenges and
opportunities.

Sustainable Finance: Regulators are increasingly
focusing on sustainable finance to address climate
change and promote responsible investment practices.
The European Union’s Sustainable Finance Disclosure
Regulation (SFDR) is an example of efforts to enhance
transparency and ensure that investors have access to
information on the sustainability of their investments.

Social Equity: Regulators are also considering so-
cial equity in their frameworks, encouraging invest-
ments that promote social well-being and economic in-
clusion. This includes supporting initiatives that en-
hance access to financial services for underserved
populations and addressing issues related to income in-
equality.

Adapting to Emerging Risks

Regulators must remain vigilant and proactive in
identifying and addressing emerging risks.

Cybersecurity: As financial transactions become
increasingly digital, cybersecurity threats pose a signif-
icant risk to market stability. Regulators are enhancing
their focus on cybersecurity standards, requiring finan-
cial institutions to implement robust measures to pro-
tect against cyberattacks.

Pandemic Preparedness: The COVID-19 pan-
demic highlighted the need for regulatory frameworks
that can quickly adapt to unforeseen global events. Reg-
ulators have had to implement emergency measures to
stabilize markets, support financial institutions, and
protect investors during periods of extreme volatility.

The challenges faced by regulators in balancing
risk and opportunity are multifaceted and continuously
evolving. By adopting innovative approaches and fos-
tering international cooperation, regulators can effec-
tively adapt to technological advancements, geopoliti-
cal shifts, and emerging risks. This dynamic and proac-
tive regulatory stance is essential to maintaining market

stability, protecting investors, and promoting sustaina-
ble economic growth in an increasingly interconnected
and complex global financial landscape [11].

The Role of International Cooperation

Harmonizing investment regulations across bor-
ders is essential in an increasingly interconnected
global economy. International regulatory bodies, such
as the International Organization of Securities Com-
missions (IOSCO) and the Financial Stability Board
(FSB), play a pivotal role in promoting global regula-
tory standards. By fostering cooperation and infor-
mation sharing among national regulators, these organ-
izations help mitigate systemic risks and ensure a level
playing field for investors worldwide.

Conclusion

Balancing risk and opportunity through invest-
ment regulation mechanisms is a dynamic and ongoing
process. Effective regulations are crucial for protecting
investors, maintaining market stability, and fostering
economic growth. As financial markets evolve, regula-
tors must remain vigilant and adaptable, continuously
refining their frameworks to address new challenges.
By learning from diverse regulatory experiences and
promoting international cooperation, policymakers can
craft robust regulatory mechanisms that support a resil-
ient and thriving global financial system. In this way,
investment regulation can serve as a pillar of economic
stability and a catalyst for sustainable development.
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The research works were carried out in the contaminated soils in the oil and gas production area of Garadagh
district. Soil samples were taken from the area based on the coordinates. Analyzes were carried out in the labora-
tory to determine the mechanical, physico-chemical and agrochemical properties of the collected soil samples.
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One of the global problems of the modern era is
environmental protection. In this regard, oil pollution
of the biosphere is of particular importance. Despite the
observance of safety rules in the process of oil extrac-
tion, transportation and processing, soil pollution is in-
evitable. This, in turn, affects the disturbance of the
ecological balance, changes in the structure of bioceno-
ses, and the intensity of soil cultivation processes.

The experience in the field of elimination of envi-
ronmental pollution with petroleum products shows
that an objective assessment of the polluted ecosystem
is an important condition.

Absheron Peninsula is one of the regions in our
republic where the soil cover is more exposed to an-
thropogenic pressures. the Absheron Peninsula is at the
forefront of the development of the oil industry apart
from being the most developed economic region of our
country. The crude oil produced here is a valuable raw
material for obtaining various types of high-quality oil
products [1, 2].

For the first time, many scientists were engaged in
research on the fertility of oil-contaminated soils in
Azerbaijan [2, 3, 4, 5, 7].

Effective use of existing land resources, protection
of fertility, preparation of a system of necessary
measures for the return to use of lands that are conven-
tionally considered unsuitable today, in particular, de-
termination of ways to eliminate the limiting factors
that lead to the degradation of soil cover are carried out
in the world, including in the Republic of Azerbaijan
(ecological, agrotechnical, reclamation, agrochemical,
microbiological, etc.) is one of the prospective direc-
tions of research.

Restoration of oil-contaminated areas by the
method of phytomelioration, that is, a system of
measures applied to radically change the natural condi-
tions of the area by the vegetation.

As a phytoremediation measure in oil-polluted ar-
eas, it is recommended to plant perennial grasses that
are resistant to oil to adapt the vegetation to the condi-
tions due to the agrotechnical and meliorative measures
implemented in the area [6].

In this context, reclamation measures are applied
in Canada, Russia, Norway and other countries.

It is considered appropriate to use perennial plant-
ings for phytomelioration of soils in oil-contaminated
areas in the conditions of Absheron in Azerbaijan.

Research methodology. The research works were
carried out in the contaminated soils in the oil and gas
production area of Garadagh district. Soil samples were
taken from the area based on the coordinates. Analyzes
were carried out in the laboratory to determine the me-
chanical, physico-chemical and agrochemical proper-
ties of the collected soil samples. All laboratory ana-
lyzes were performed by the following methods, which
are currently the most widely used: granulometric com-
position - N.A. Kachinsky; absorbed Caand Mg —D.V.
Ivanov; absorbed Na — Hedroys; common humus 1.V.
Tyurin; pH-potentiometer (pH-meter); absorbed am-
monia — D.P. Konev; activated phosphorus - B.P.
Machigin; exchangeable potassium —was determined
by the P.B. Protasov method.

Analysis and discussion. The result of the analy-
sis of the mechanical composition of the soil in the sam-
ples taken from the layers of 0-30, 30-60, 60-90 cm in
the soil samples is reflected in the table below.

Table 1
Granulometric composition of soils
Sample | Depth, cm 1-0,25 | 0,25- 0,05- 0,01- 0,005- < 0,001 <0,01
Ne 0,05 0,01 0,005 0,001
1 0-30 sm 0.06 19.14 22.00 12.80 29.20 16.80 58.80
2 30-60 sm 0.32 44.48 49.60 2.80 2.00 0.80 5.60
3 60-90 sm 0.35 24.05 30.00 12.40 21.20 12.00 45.60
Sand Silt Clay
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As can be seen from table 1, the soils of the area
belong to the type of mechanically light granular soils.
Water permeability is average.

Table 2
Absorbed bases in irrigated light grey-brown soils
Sum of absorbed
Depth, cm Ca Mg Na bases, (SEQB), mg- Ca Mg Na
mg-eq Percentage from SAB
0-25 12.2 18.0 2.4 32.6 37.43 55.21 7.36
25-50 14.0 13.0 2.2 29.2 47.95 44.52 7.53
50-75 12.9 9.2 3.2 25.3 50.99 35.4 12.60
75-100 16.5 14.5 2.6 33.6 49.11 43.15 7.74

As can be seen from table 2 the SAB is 32.6-33.6
mg.eq in the irrigated light grey-brown soils of the Gar-
adagh district. 12.2-16.5 mg-eq Ca, 14.5-18.0 mg-eq
Mg, 2.4-2.6 mg-eq Na fall on 100 g of soil in the crop

and sub-crop layers in these soils. The percentages oc-
cupied by Ca, Mg and Na are, respectively, 37.43-
49.11; 35.4-55.21; 7.36-12.60%.

Table 3
Agrochemical properties of soils
Depth, Humus Absorbed Activated phos- Exchangeable po-
cm pH % NHa phorus, mg/kg tassium,
mg/kg ’ mg/kg
0-20 7.6 1.86 194 23.3 190.4
20-40 1.7 1.47 15.9 21.9 175.0
40-60 7.75 1.20 141 16.6 135.0
60-80 7.89 0.67 12.3 10.7 113.3
80-100 8.3 0.53 10.6 5.7 113.3

As a result of the research, it was found that the
pH is 7.6-8.3, as can be seen from the analyzes of the
agrochemical characteristics of the irrigated light grey-
brown soils of the Garadag district. Humus is 1.86% in
the 0-20 cm layer of the soil, and it decreases to 0.53%

Woator absorhoant

totbiq oluna saho

in the depth of 80-100 cm in the soils of the research
area. According to the profile, absorbed ammonia in
these soils is 10.6-19.4 mg/kg; activated phosphorus
5.7-23.3 mg/kg; exchangeable potassium varies be-
tween 113.3-190.4 mg/kg. (Table 3).
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Conclusion

1. The irrigated light grey-brown soils of the Gar-
adagh district mechanically belong to the type of light
granular soils. Water permeability is average.

2. In the irrigated light grey-brown soils of the
Garadagh district, the SAB is 32.6-33.6 mg.eq. in these
soils, 12.2-16.5 mg-eq Ca, 14.5-18.0 mg-eq Mg, 2.4-
2.6 mg-eq Na fall on 100 g of soil in the crop and sub-
crop layers. The percentages occupied by Ca, Mg and
Na are, respectively, 37.43-49.11; 35.4-55.21; 7.36-
12.60%.

3. As a result of the research, it was found that the
pH is 7.6-8.3, as can be seen from the analysis of the
agrochemical characteristics of the irrigated light grey-
brown soils of the Garadag district. Humus is 1.86% in
the 0-20 cm layer of the soil, and it decreases to 0.53%
in the depth of 80-100 cm in the soils of the research
area. According to the profile, absorbed ammonia in
these soils is 10.6-19.4 mg/kg; water-soluble phospho-
rus 5.7-23.3 mg/kg; exchangeable potassium varies be-
tween 113.3-190.4 mg/kg.
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Abstract

The article "The Dawn of Music: How the First Sounds Shaped Human Culture and Communication” delves
into the origins of music, exploring how early auditory expressions transformed human societies. By examining
archaeological findings, such as ancient instruments and cave art, alongside anthropological studies of early human
communities, this article traces the evolution of music from its rudimentary beginnings. It highlights how the first
musical sounds were not merely forms of entertainment but essential tools for communication, ritual, and social
cohesion. The study reveals how these early sonic practices laid the groundwork for complex cultural expressions
and collective identity, illustrating music's fundamental role in the development of human civilization. Through a
multidisciplinary approach, this research provides a comprehensive understanding of how the nascent art of music
influenced and shaped the early fabric of human life and society.

Keywords: Origins of music, prehistoric sound practices, early musical instruments, ancient rhythmic pat-

terns, music and communication.

Introduction:

Music is a universal language that transcends time
and culture, yet its origins remain shrouded in mystery.
The article "The Dawn of Music: How the First Sounds
Shaped Human Culture and Communication™ seeks to
unravel this enigmatic beginning by exploring how
early humans first engaged with sound and rhythm. As
far back as the prehistoric era, our ancestors used music
not only as a form of expression but also as a vital com-
ponent of their social and cultural practices. This intro-
duction sets the stage for a comprehensive examination
of how the earliest musical activities—evidenced by ru-
dimentary instruments, ancient vocalizations, and early
rhythmic patterns—were integral to the formation of
communal bonds and the development of complex so-
cietal structures. By investigating the interplay between
these primitive sonic practices and the evolution of hu-
man interaction, this article aims to illuminate the pro-
found impact that early music had on shaping the ways
in which early humans communicated, formed commu-
nities, and constructed their cultural identities.

The origins of music are as elusive as they are fas-
cinating, presenting a compelling narrative of how
early sounds and rhythms became a cornerstone of hu-
man culture and communication. As one of the most
fundamental aspects of human experience, music's
roots extend far beyond the sophistication of modern
compositions, tracing back to the nascent sounds cre-
ated by our prehistoric ancestors. This essay explores
the profound impact of these early auditory expres-
sions, examining how the first sounds shaped human
society, communication, and culture.

The Birth of Music: Early Evidence and Instru-
ments

Archaeological evidence provides invaluable in-
sights into the early development of music. The discov-
ery of ancient musical instruments, such as flutes made
from bone and early drums, reveals that prehistoric hu-
mans were crafting and using sound-making tools as far
back as 40,000 years ago. These artifacts, often found

in burial sites or ceremonial contexts, suggest that mu-
sic was integral to early human rituals and social prac-
tices. The use of bone flutes, for example, indicates an
understanding of pitch and rhythm that suggests mu-
sic's role in more than just entertainment— it was a so-
phisticated form of communication and expression.
The emergence of music in human history is a subject
that intertwines archaeology, anthropology, and musi-
cology, offering a fascinating glimpse into the lives of
our prehistoric ancestors. The study of early musical in-
struments and evidence of their use reveals not only the
sophistication of early sound-making but also the inte-
gral role that music played in the development of hu-
man culture and communication.

Ancient Instruments: A Window into Prehistoric
Sound

The earliest known musical instruments provide
tangible evidence of humanity’s initial forays into mu-
sic. Among the most significant discoveries are bone
flutes, found in various archaeological sites across Eu-
rope and Asia. These flutes, made from bird bones or
mammoth ivory, date back to the Upper Paleolithic pe-
riod, approximately 40,000 years ago. For instance, the
Divje Babe flute, discovered in Slovenia, and the Au-
rignacian flutes found in Germany, suggest that early
humans had a sophisticated understanding of musical
pitch and rhythm. The deliberate creation of these in-
struments, including the precise placement of finger
holes, indicates that music was not only an incidental
aspect of daily life but a practiced and valued art form.

In addition to flutes, ancient percussion instru-
ments, such as drums and rattles, have been uncovered
in various archaeological contexts. These instruments,
often constructed from natural materials like animal
skins and bones, provide evidence of rhythm and beat
in early musical practices. The use of drums in prehis-
toric rituals and ceremonies underscores the communal
and ceremonial aspects of early music, highlighting its
role in social and spiritual life [1].

Musical Contexts and Uses


https://doi.org/10.5281/zenodo.13299406

Slovak international scientific journal # 86, (2024)

23

The presence of early musical instruments in bur-
ial sites and ceremonial locations points to music's sig-
nificant role in ritualistic and social practices. For in-
stance, the discovery of musical artifacts alongside hu-
man remains in gravesites suggests that music was
intertwined with burial rites and beliefs about the after-
life. These findings imply that music was used to ac-
company and enhance important life events, reinforc-
ing its role in ceremonial contexts. Furthermore, the use
of music in prehistoric communities likely extended be-
yond ritualistic purposes to include everyday activities.
Early humans may have used music to coordinate group
efforts, such as hunting or gathering, and to facilitate
social interactions. The rhythmic sounds of drums and
the melodic tunes of flutes would have helped synchro-
nize group activities and foster a sense of unity and co-
operation.

Technological Innovations and Musical Develop-
ment

The development of early musical instruments re-
flects a remarkable level of technological innovation.
The craftsmanship involved in creating bone flutes, for
example, required not only an understanding of mate-
rial properties but also precise engineering to achieve
desired musical tones. The evolution of these instru-
ments over time, from simple bone flutes to more com-
plex constructions, illustrates the ongoing refinement
of musical technology and the growing sophistication
of musical practices.

The transition from rudimentary sound-making
tools to more advanced instruments also highlights the
role of music in cultural and cognitive development. As
early humans experimented with different materials
and designs, they not only expanded their musical rep-
ertoire but also engaged in a process of cultural trans-
mission, passing down musical knowledge and skills
through generations.

Implications for Understanding Early Music

The study of early musical instruments and their
contexts provides valuable insights into the role of mu-
sic in prehistoric societies. These instruments serve as
a testament to the creativity and ingenuity of early hu-
mans, revealing how music was used to express emo-
tions, communicate, and participate in social and cul-
tural practices. The evidence of early music under-
scores its significance as a universal aspect of human
experience, transcending time and place to connect us
with our distant ancestors [2].

In conclusion, the birth of music is marked by the
emergence of early instruments and sound-making
practices that played a crucial role in shaping human
culture and communication. The discovery of ancient
flutes, drums, and other musical artifacts offers a win-
dow into the lives of our prehistoric ancestors, illustrat-
ing how music was woven into the fabric of their daily
lives and ceremonial practices. As we continue to ex-
plore and understand these early musical traditions, we
gain a deeper appreciation for the enduring power of
music to connect, express, and unify across the ages.

Music as a Communicative Tool

The earliest forms of music were deeply entwined
with communication. Before the advent of complex
language, sound played a crucial role in conveying

messages and emotions. Early humans likely used
rhythmic drumming, melodic chanting, and vocaliza-
tions to coordinate activities, express feelings, and
strengthen social bonds. Music provided a non-verbal
means of interaction that could unify groups and facili-
tate collective action, whether in hunting, ritualistic
ceremonies, or communal gatherings. The rhythmic
patterns and tonal qualities of early music would have
allowed for nuanced communication, serving as a
bridge between primitive language and more developed
forms of speech.

Music's role as a tool for communication predates
written language, serving as a fundamental means by
which early humans conveyed messages, emotions, and
social norms. The evolution of music from its nascent
forms to more complex structures highlights its signif-
icance beyond mere entertainment. Early sound-mak-
ing practices were deeply intertwined with the develop-
ment of social interaction and collective identity, re-
vealing music’s essential function in shaping human
communication and societal organization.

Pre-Linguistic Communication

Before the advent of sophisticated spoken lan-
guage, early humans relied on non-verbal methods to
communicate. Music, with its ability to convey com-
plex emotions and intentions, served as a vital pre-lin-
guistic tool. Early musical practices, such as rhythmic
drumming and melodic chanting, provided a means of
expression that transcended the limitations of verbal
communication. These early sound forms could convey
urgency, comfort, or cohesion, facilitating interactions
within groups and aiding in the coordination of collec-
tive activities.

Rhythmic patterns, for instance, likely played a
crucial role in organizing group actions such as hunting
or rituals. The synchronization of movements through
rhythmic sounds helped to coordinate efforts, maintain
group unity, and enhance efficiency. Similarly, melodic
vocalizations and chants could serve as a form of emo-
tional expression, allowing individuals to communicate
feelings of joy, sorrow, or reverence in a manner that
words alone might not fully capture [3].

Facilitating Social Interaction

Music also functioned as a social lubricant, foster-
ing interactions and building relationships within early
human communities. In communal settings, such as
gatherings or celebrations, music provided a shared ex-
perience that helped to strengthen social bonds and re-
inforce group identity. Participating in musical activi-
ties allowed individuals to connect with one another on
an emotional level, creating a sense of belonging and
unity.

The communal aspect of early music can be seen
in archaeological evidence of collective rituals and cer-
emonies where music played a central role. These
events were not merely social gatherings but significant
occasions for reinforcing cultural norms and values.
Music facilitated social cohesion by providing a com-
mon framework for communal experiences, helping to
integrate individuals into the larger social fabric.

Music as Emotional Expression

One of the most powerful aspects of music as a
communicative tool is its ability to express and evoke
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emotions. Early humans used music to articulate feel-
ings and experiences that might have been difficult to
convey through words alone. The emaotional resonance
of music, whether through the plaintive notes of a flute
or the driving beat of a drum, allowed individuals to
connect with others on a deep, emotional level.

In ritualistic contexts, music often served to
heighten emotional experiences and create a shared
sense of purpose. For example, the use of drumming in
ceremonies could amplify feelings of unity and tran-
scendence, while melodic chants might evoke a sense
of spiritual connection. This emotional dimension of
music not only enhanced individual experiences but
also contributed to the collective emotional landscape
of early human societies.

Music and Social Organization

The use of music as a communicative tool also ex-
tended to social organization and governance. In many
early societies, music played a role in reinforcing social
hierarchies and cultural norms. For instance, certain
musical practices or instruments might be reserved for
specific social classes or roles, reflecting and reinforc-
ing social structures. Music could also be employed in
rituals and ceremonies that established or maintained
authority, providing a means of legitimizing leadership
and social order.

Moreover, music's role in marking significant life
events, such as births, marriages, and deaths, highlights
its function in structuring social life and cultural prac-
tices. By framing these events within musical contexts,
early societies were able to create meaningful rituals
that reinforced social bonds and cultural continuity [4].

Rituals and Social Cohesion

In prehistoric societies, music was not merely a
backdrop but an active participant in ritualistic and so-
cial practices. Early ceremonies, often tied to religious
or cultural rites, utilized music to enhance the spiritual
experience and to mark significant events. The rhyth-
mic beats of drums and the melodic strains of early
flutes would have created an atmosphere conducive to
communal participation and emotional expression. Mu-
sic in these contexts helped to reinforce group identity,
foster cohesion, and solidify social structures. By par-
ticipating in music-making, individuals could align
themselves with the group, creating a shared sense of
purpose and belonging.

The intersection of music with ritualistic practices
highlights its profound role in fostering social cohesion
and reinforcing cultural identity in early human socie-
ties. From prehistoric times, music has been an integral
component of rituals, ceremonies, and communal gath-
erings, serving not only as an expression of spiritual be-
liefs but also as a mechanism for strengthening social
bonds and reinforcing collective identity.

Music in Ritualistic Contexts

Early human societies often employed music in
ritualistic settings to mark significant life events, such
as births, marriages, and deaths, as well as seasonal
changes and religious ceremonies. These rituals, ac-
companied by music, were more than mere customs;
they were essential for maintaining the social fabric and
cultural continuity of the community.

For instance, the use of drums, flutes, and vocal
chants in rituals served to enhance the ceremonial ex-
perience, creating a shared sense of purpose and tran-
scendence among participants. The rhythmic and me-
lodic elements of ritual music helped to focus collective
attention and induce states of heightened emotional and
spiritual awareness. This shared experience was crucial
for reinforcing group cohesion and affirming cultural
values.

Rituals as Social Glue

Rituals, supported by music, functioned as a form
of social glue, binding individuals together and foster-
ing a sense of community. The act of participating in
ritualistic music-making provided a common experi-
ence that transcended individual differences, promoting
unity and collective identity. Through synchronized ac-
tions, shared rhythms, and communal singing or drum-
ming, individuals were able to experience a sense of be-
longing and mutual support.

In many early societies, rituals were central to so-
cial life, providing opportunities for individuals to
come together, reinforce social bonds, and participate
in collective decision-making. Music played a crucial
role in these gatherings, facilitating communication,
enhancing group solidarity, and ensuring that social
norms and traditions were upheld [5].

Music as a Reflection of Social Hierarchies

The role of music in rituals also extended to the
reinforcement of social hierarchies and power struc-
tures. In some early societies, certain musical practices
or instruments were reserved for specific social classes
or roles, reflecting and reinforcing existing social hier-
archies. For example, the use of elaborate instruments
or complex musical compositions might be restricted to
leaders or religious figures, while more basic forms of
music were accessible to the general populace.

Music thus served not only as a means of commu-
nal expression but also as a tool for maintaining social
order and legitimacy. Rituals involving music could le-
gitimize authority, reinforce social roles, and perpetu-
ate cultural norms, contributing to the overall stability
and cohesion of the community.

The Role of Music in Cultural Continuity

Music’s involvement in rituals also played a cru-
cial role in preserving and transmitting cultural tradi-
tions. Through ritualistic music, early societies were
able to pass down stories, myths, and historical narra-
tives from generation to generation. Songs and chants,
often performed during rituals, served as oral records of
cultural heritage, ensuring that important traditions and
values were preserved and perpetuated.

By embedding cultural narratives within musical
practices, early societies could maintain a sense of con-
tinuity and identity, even as they evolved over time.
Music thus became a vehicle for cultural transmission,
linking past, present, and future generations through
shared ritualistic experiences.

Music and Cultural Development

The influence of early music on cultural develop-
ment cannot be overstated. As societies evolved, so did
their musical practices, which began to reflect and
shape their cultural values and social norms. Music be-
came a vessel for storytelling, preserving oral histories
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and traditions that were vital to cultural continuity.
Early musical forms laid the groundwork for more
complex musical systems and genres, influencing sub-
sequent generations and contributing to the rich tapes-
try of human cultural heritage.

The Legacy of Early Music

The legacy of early music is evident in the diverse
musical traditions that have emerged across different
cultures and epochs. While the specific sounds and in-
struments of early music may have varied, the funda-
mental role of music as a means of communication and
cultural expression has remained constant. The study of
early music offers valuable insights into how humans
have used sound to connect with one another, to express
their innermost feelings, and to navigate the complexi-
ties of social life. In conclusion, the dawn of music
marks a pivotal moment in human history, one that pro-
foundly shaped how early humans communicated and
formed cultural identities. From the rudimentary
sounds of ancient instruments to the intricate rhythms
and melodies of early rituals, music served as a crucial
medium for expression and social cohesion. Under-
standing these origins not only enriches our apprecia-
tion of music’s role in our ancestors' lives but also high-
lights the enduring power of music to unite, communi-
cate, and inspire across generations. The first sounds,
in their simplicity and profundity, laid the foundation
for the vast and varied musical traditions that continue
to shape human culture today [6].

The legacy of early music extends far beyond the
ancient artifacts and rudimentary instruments discov-
ered by archaeologists; it embodies the profound and
lasting impact that primitive musical practices have had
on the evolution of human culture and society. Early
music, with its rudimentary instruments and simple
forms, laid the foundational structures upon which the
complex musical traditions of later cultures would be
built. Understanding this legacy offers valuable in-
sights into the enduring influence of early music on
contemporary practices and cultural identities.

Foundations of Musical Traditions

Early music represents the genesis of musical tra-
ditions that have evolved over millennia. The basic
principles of rhythm, melody, and harmony established
by early humans form the cornerstone of modern musi-
cal systems. From the earliest bone flutes and drums to
the sophisticated instruments of subsequent eras, the
evolution of music can be traced through the incremen-
tal development of these fundamental elements. Early
musical practices provided the first frameworks for cre-
ating and organizing sound, influencing the develop-
ment of more complex musical forms and genres.

Cultural Continuity and Evolution

One of the most significant aspects of the legacy
of early music is its role in cultural continuity. Early
musical practices were deeply embedded in the social
and ceremonial life of prehistoric societies, and many
of these practices were preserved and adapted by sub-
sequent generations. Through oral transmission and rit-
ualistic performances, early music became a vessel for
preserving cultural traditions, beliefs, and stories. As
societies evolved, they built upon the musical founda-
tions laid by their ancestors. The transition from early

sound-making to more sophisticated musical forms re-
flects both the continuity and adaptation of cultural
practices. For example, the rhythmic patterns used in
ancient drumming are echoed in contemporary drum-
ming traditions, while melodic structures from early
music can be seen in various folk and classical music
forms.

Influence on Artistic Expression

The artistic and emotional power of early music
has had a lasting impact on subsequent musical expres-
sions. The simplicity and directness of early musical
forms—whether through the repetitive rhythms of
drums or the haunting melodies of bone flutes—con-
tinue to inspire and influence contemporary composers
and musicians. Modern music often draws on these
early elements to create new and innovative sounds,
demonstrating how ancient musical practices still reso-
nate in contemporary artistic expression. Additionally,
the use of music in early rituals and ceremonies has in-
fluenced how music is employed in modern religious
and cultural practices. The ceremonial aspects of early
music, including its role in marking significant life
events and reinforcing social cohesion, have been
adapted and maintained in various forms of contempo-
rary music and performance.

Educational and Scholarly Insights

The study of early music provides valuable in-
sights into the cognitive and social development of
early humans. By examining the evolution of musical
instruments, patterns, and practices, scholars gain a
deeper understanding of how music influenced and was
influenced by human cognitive processes and social
structures. This research contributes to broader fields
such as anthropology, archaeology, and musicology,
offering a richer understanding of how music has
shaped human history and culture. Educationally, the
exploration of early music helps to contextualize con-
temporary musical practices within a historical frame-
work. Understanding the origins and development of
musical traditions can enhance appreciation for the di-
versity and complexity of modern music, fostering a
deeper connection between past and present musical
experiences [7].

Enduring Universal Appeal

The universal appeal of music, rooted in its earliest
forms, is a testament to its enduring power to connect
and inspire. The legacy of early music underscores its
fundamental role in human life, transcending cultural
and temporal boundaries. Music's ability to evoke emo-
tions, foster social bonds, and express cultural identity
is as relevant today as it was in prehistoric times. In
conclusion, the legacy of early music is a rich tapestry
woven from the threads of primitive sound-making,
cultural continuity, and artistic evolution. The founda-
tional principles established by early musical practices
have influenced the development of complex musical
traditions and continue to inspire contemporary artists
and scholars. By exploring the legacy of early music,
we gain a deeper appreciation for its role in shaping hu-
man culture and its enduring significance in the tapestry
of human experience.

Conclusion:
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In examining the dawn of music, we uncover a
profound narrative of how the earliest sounds and
rhythms were more than mere auditory experiences—
they were pivotal in shaping the very fabric of early
human society. The exploration of ancient musical
artifacts and practices reveals that music served as a
fundamental tool for communication, ritual, and social
cohesion. These primitive musical expressions were
not isolated phenomena but integral elements that
influenced the development of collective identities and
cultural structures. By understanding how early
humans used sound to forge connections and convey
meaning, we gain valuable insights into the origins of
complex societal behaviors and cultural evolution.
Music, in its nascent form, was instrumental in crafting
the social and cultural landscapes of our ancestors,
setting the stage for the rich and diverse musical
traditions that would follow. This exploration
underscores the timeless and universal role of music in

human life, highlighting its enduring impact on our
cultural heritage and communal bonds.
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AHHOTALUA

B nauane XX Beka B AzepOaiikaHe CIOXHUIOCH OOJbINAs HAITMOHAIBHAS [IKOJIA CKYJIBITYPHl CO CBOMMH
TpaauLUsAMH, cBoel TeMaTukol. llupokue 1 MHOrOrpaHHble TBOPUYECKUE MTOMCKHU CKYJIBITOPOB HE TOJBKO CIIO-
coOcTBOBAIU POXKACHUIO ITUX Tpazmunﬁ, HO U CO3JaJiu NMPECANOCHIIKN JJId Pa3BUTUA HOBBIX YEPT U KAYECTB CO-
BpPEMEHHOM a3epOaii/PkaHCKOH IIIACTUKH. DTO MPEXJE BCETO OCTPOE YYBCTBO COBPEMEHHOCTH M CTPEMJICHUE K
MOHyMeHTaJIbHOCTH. OHAM U3 BBIAAIONIUXCS BasiTeneh Asepbaiimkana seisercs Tokait Mamenos. Cpenu azep-
0allPKaHCKUX CKYJIBITOPOB pabOTHI BBIAAIOIIETOCS Xy I0’kHUKa Tokas MameoBa MpUBJIEKalOT BHUMaHUE CBOEH
BBICOKOM TEXHHMKON M O0raTCTBOM HCIOJIBb30BaHHBIX MaTepHaioB. B TBopuecTBe Toxas MamenoBa Bceraa IIIH
pAaoOM ABa KaHpa, TpGGyIOLLII/IX CaMoOT'o MPUCTAJIbHOTO BHUMAHHA K YCJIOBCKY — IMOPTPET U MOHYMCHTAJIbHAsA
ckynenTypa. CKyTBOTYPHBIA MOPTPET — 00JIACTh, B KOTOPOU HamOojee MOJTHO PAaCKPHIBACTCS JapoBaHHE U Ma-
CTCPCTBO Toxkas MaMe,Z[OBa, BBIPAKAOTCs €ro Xy 10 KECTBCHHBIC NPUHIIUIIBI. BbI,I[aiOH.[PIﬁCSI BasATCIIb FJ'Iy6OI(O Ipo-
HHUKAJI B I[ymeBHBIfI MHUp cBoei MOJACIHU, CPEACTBAMU IJIACTHUKU IIEPEAaBAJI TJIABHOC, XapaKTCPHOC B YCJIOBCKCE.

Abstract

The article discusses the work of outstanding Azerbaijan sculptor Tokay Mamedov, as well as an analysis of
the artist's sculptural works. At the beginning of the 20th century, a large national school of sculpture was formed
in Azerbaijan with its own traditions and themes. The wide and multifaceted creative search of sculptors not only
contributed to the birth of these traditions but also created the preconditions for the development of new charac-
teristics and qualities of modern Azerbaijani plastic art. This is the most acute sense of modernity and aspiration
to monumentality. Among the works of Azerbaijan sculptors, the work of the outstanding artist Tokay Mamedov
attracts attention to its high technique and richness of materials used. In the work of Tokay Mammadov, two genres
have always been side by side, requiring the closest attention to a person - a portrait and a monumental sculpture.
Sculptural portrait is an area in which the gift of Tokay Mamedov is most fully revealed, its artistic principles are
expressed. The outstanding sculptor deeply penetrated his model's soul, conveying a person's main characteristic
through plastic materials.

KuiroueBblie ciioBa: Tokail MamennoB, CKyJIBIITOP, KOMIO3ULMS, CKYJIBITYPHBIH MOPTPET, MIIACTUKA, CKYJIb-
OTYpHEIE (HOPMBI, TAMATHHK, HCKYCCTBO XX BEKa, MOHYMEHTAIBHOCTb.

Keywords: Tokay Mamedov, sculptor, composition, statue portrait, plastic art, sculptural forms, monument,
20th-century art, monumentality.

Tokaii MamenoB BbIIAIOIIUICS a3zepOaiiTxKaH-
CKHMH CKYJIbITOP-MOHYMEHTAIUCT XX BEKa, KOTOPOMY
CBOWMCTBEHHO CTPEMJIEHHE K T'€pPONYECKH-BO3BBIIICH-
HBIM 00pa3aM, SIPKUM U CaMOOBITHBIM XapakTrepoM. Be-
nr4ue 1 6e3MepHas KpacoTa YeJIoBeKa Ha POTSHKEHUN
BEKOB U JaX€ THICSUCIICTHH — TeMa, IOCTOSIHHO MaHs-
mras k cede ckynmenTopoB. B XXI Beke 3Ta Tema ocra-
JIach HETaCMMBIM MasikOM JJIS CKYJIBIITOPOB PEaliCTH-
YECKOT0 Te4eHHUS. MBICIN U YyBCTBA O YENIOBEKE, BHI-
pakeHHbIE  OE3MOJBHBIM  SI3BIKOM  CKYJBITYPHI,
MOHATHBI W OJM3KH BCEM, PEaTMCTUUECKUHN SA3BIK HC-
KyccTBa He Hyknaetcs B nepeoje (1). HyxHo oTme-
TUTb, YTO TIOCTAHOBKA (DYUTYPHI B IPOCTPAHCTBE, IEpe-
Jada e€ JIBKECHHS, MO3bI, )KeCTa, CBETOTEHEBAst MOJE-
JMPOBKa, yCWINBamomas peiabeHOCTs  (OPMBI,
(axTypa Jenku WM 00paboTka MaTepHana, apxXuTeK-
TOHUYECKHE OpraHu3aluu 00b&Ma, 3pUTENBHBIN (-
(eKT ero Macchl, BECOBBIX OTHOILIECHHI, BHIOOp TpO-
NOpUUH, criennUUecKui B KQXIOM Cllydae XapakTep

CHITy3Ta SIBIISTIOTCS TIaBHBIMU BBIPA3UTEIBHBIME CPEI-
cTBaMH CKyJIbNTYphI (5). OO0BEMHAs CKyIbITypHas
(bopma CTpOHUTCSI B pealbHOM MPOCTPAHCTBE MO 3aKO-
HaM TapMOHHUH, PUTMa, PAaBHOBECHS, B3aNMOAEHCTBUS
C OKpY’KalolleH apXUTEKTyPHON WM MPUPOIHOM cpe-
JIOM ¥ Ha OCHOBE aHATOMHYECKUX (CTPYKTYPHBIX) OCO-
OeHHOCTEH TOH Win nHOU Moenn. MOHyMeHTalbHast 1
MOHYMEHTAJILHO-JICKOPATHBHAS CKYJBNTYpa pPaccuu-
TaHa Ha KOHKPETHOE apXHTEKTypHO-TIPOCTPAHCTBEH-
HO€ WIJIM TIpUpOHOE OKpykeHHe. OHa mpH3BaHa KOH-
KpPETH3MPOBATh APXUTEKTYPHBIN 00pas3, TOMOIHATH BBI-
PasUTENbHOCTh  APXUTEKTYpHBIX  (OpPM  HOBBIMHU
OTTEHKaMH, CIIOCOOHa pemaTh OOJbIne HUIEHHO-00-
pas3HbIe 3a/1a4M, YTO C 0COOON TOHOCTHIO PACKPHIBa-
€Tcsl B TOPOJICKUX NTaMSATHUKOB, MOHYMEHTAJIbHBIX, M-
MOPHAJIBHBIX COOPYKEHHUSX, KOTOPBIM OOBIYHO IpHU-
Cyllia BEJINYaBOCTb (hOPM H JJOITOBEYHOCTH MaTepHaa,
MIPUIOAHATOCTE OOpa3HOro CTPOs, MUpoTa 00001Ie-
HUSL.
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B noprperax JIstuda Kepumosa n Mup3za Kszum
Oexa, co3anHble ené B opy y4€0bl B HHCTUTYTE, OH
YMEJIO BOCIET EOMHCTBA BHYTPEHHETO COAEPKAHUS
n300pa3sUTENBHBIX HUCKYCCTB, 0COOCHHOCTH HAaTypHL. B
noptpete Jlatuda Kepumosa mpucyTcTByeT 3T0 OmIy-
IIEHNE MHANBUAYaIbHOCTH, MHOTOTPAaHHOCTH HATYPHI.
Pabora ¢ HaTypsl HecoMHEHHO momoranu Tokato Ma-
MEZIOBY B Iepejaue XapakTepHBIX OCOOCHHOCTEH MO-
neny. CKynbITop BXKUBAJCS B 00pa3, MPOYyBCTBOBAB
€ro, U3ydaj >KUBYIO HaTypy, BUJEN U 3amedatiieln ca-
MYI0 CyTh Xapaktepa m3obpaxaemoro. Co3naBas dhu-
TYpBI, OH TPEXJE BCErO CTPEMUIICS YBUICTh €€ «U3-
HyTpw». JleTanu CyecTBOBaIH AL HETO JIMIIb KakK da-
CTH €AMHOTO 1IeT0T0. B CBOMX MOpPTpeTax CKyJIbITOpa
HET JICTaIN3aliH1, €CTh CBEXKECTh BOCTIPUATHUS HATYPHI.
Bompiras HabmomaTenbHOCTH, IIUPOKUH KpPyTO30p,
3HaHME XU3HU CBOETO HApO/1a, €ro HallMOHATIBHBIX TPa-
JUIUI NO3BOJIWJIO €My HaWTH CPEICTBAa BOIUIOILEHUS
CJIOKHBIX YEJI0BEUECKHX XapaKTepoB, IIy0oKkoe 00pas-
Hoe BuneHue. OT 0JJHOH paboThl K JPYroi HpOCIeKH-
BaeTcs IUIACTHYECKOE MacTepCTBO CKynbnTopa. B ero
paboTax Mbl BUIUM OOJBUIYIO IUIACTUYHOCTB, IIEJb-
HOCTB, TIPH KOTOPOH coJiepKaHue He MPUXOJUT B IIPO-
THUBOpEYHE C MaHepol ucnoiHeHus. Hampumep, B Gpu-
rype HepTsHHKAa Acada 3eifHamoBa CKyIbITOpP 0000-
IMEHHO Tepenan GOpMbL: OH PACKpPBII 00pa3 derIoBeKa
B MHOTO00pa3nH €ro JAeATeIbHOCTH B CBSI3U C OKpYyKa-
formuM MupoM. OH yMeno Tepefan ecTeCTBEHHOCTh
MOo3bl, pasHooOpasme Qakryp. bmaromaps uérko
HalJICHHOMY IIACTHYECKOMY PHUTMY, CKYJBITOp yOe-
JUTEIHHO PacKpbUl BHYTPEHHMH JyXOBHBIM MHUpP MO-
nenu. Tokait MamenoB 100uiicst Xy J0)KECTBEHHO BbI-
Pa3UTENBHOCTH, pa3pemni CIOXKHBIA HAeHHO-00pa3-
HBIW 3aMbICell, HAPSHDKEHHOM JICNIKH, CII0KHOW UIpoi
CBETOTCHH.

OH caM Ha)XMMaJI Ha «HY>KHbIE KJIABUIIN» CBOETO
TaJlaHTa, W T0J] er0 YyTKUMH MaJbIaMu OecopMeH-
HBIIl KaMeHb 0)KMBaJI, IpeBpamasch B OecCMepTHbIE
MPOU3BEICHHS UCKYCCTBa.

Cnenyer oTMeTuTh npousBeaeHue Tokas Mame-
JI0OBa — MaMATHUK Y3eupy [amxubeitnn, ocHOBOIIO-
JIO)KHUKY COBPEMEHHOTO Mpo(heCcCHOHATBHOTO MY3bl-
KaJbHOTO MCKyccTBa A3zepOaiikaHa U HOBOTO KaHpa
KaMEpHOM BOKaJbHON MY3BIKM — POMaHCa-ra3eiu, co-
3/1aTeNI0 IEpBOil HAIMOHAILHOM onepsl «Jleknu u Me-
JUKHYH» (MyraMHasi omepa), yCTaHOBJIEHHBIH B 1960
rogy mnepen AsepOaitmkaHckoi ['ocymapcTBeHHOMN
KoncepBatopueil, Hpine bakunckas My3bikanbHas
Axanemus nmeHn Y3eupa ['amxubekoBa. B 1957 romny
Tokaii MamenoB HauMHAET MEPBbIE MOATOTOBUTEIb-
HBIE CKM3BI [l nmamsaTHUKa. K pabore Ham >THM ma-
MSTHHUKOM CKYJIBIITOP IOJOMIEN B KAKOH-TO Mepe BHYT-
peHHEe moaroToBiIeHHBIM. OH Kak OBl MPOJOKHI TY
paboTy, KOTOpYyIO Hayaja ero MaTh 3uBap xaHym Ma-
MezoBa. bopioe KOIMYecTBO HOPTPETOB B YUCIIE TIO-
TPyAHOW OIOCT KOMIIO3UTOPA, CO3TAAHHBIX €0, SIBIIA-
F0TCS OONBIITIM BKJIaJOM B CO3/IaHHIE HKOHOTpahuu Be-
JIUKOTO azepoaifixanckoro kommnosuropa. B 1957 roxy
Tokait MamenoB co3gaér noptper kommnosuropa. Un-
JMBHAYyallbHAsl BBIPA3UTENBHOCTh HOPTpETa JOCTHI-
HyTa Omarozmapsi *KMBBIM, TOYHBIM JeTalsiM. YepTbl

JIHIA TPOPadOTaHbl SHEPTUYHO, TTIABHOE B MOPTPETHOM
XapaKTEepUCTHKE — BRIPAKEHUE BHYTPEHHEH TyIIIEBHOM
cwibl. Beck mporecc manmpHeimel paboTel Hax oOpa-
30M KOMIIO3UTOPA — 3TO OUCKH BBIPAKEHUSI CII0KHOIO
BHYTPEHHEI0 MHpa 4Y€JI0BEKA-TBOPLA, aBTOPA JIyUILIUX
azepOaiimxanckux omnep. Hemb3s He OTMETHTH cephes-
HOCTH 3aMbICIIa U TIATEeIHHOCTH, C KOTOPOH OBLIN BHI-
MTOJTHEHBI MOJITOTOBUTEIbHBIC PA0OTHL. DTO U MHOTO-
YUCJICHHBIE BapUAHThI MOPTPETHBIX PEUICHUM, U MPO-
eKT OyIylIero MOHYMEHTa, KOTOPBIH JOJDKEH ObLI
OBITh YCTAHOBIICH TEPEI CIIOKHUBIIUMCS aHCAMOJIEM:
3laHHEeM KOHcepBaTopuu (2). DTOT NMaMIATHUK 3aHU-
MaeT 0co00€e MEeCTO Cpeii MOHYMEHTAIbHBIX TaMSATHH-
KOB A3zepOaiimkaHa, I7ie BO3pOXKIaeTcs odpa3 TeHus.
I'manst Ha MaMATHUK, HEM30EKHO YyBCTBYEIIb 3BYKH
My3BIKH Y3enp Oeka m Benmume yBepTiopbl «Képo-
TJIBD». DTO YYBCTBO IPOHU3BIBAET BCIO KOMIIO3HIIHUIO.
[NamsaTaEK BenmmkoMy Y3emp Oeky orpomeH. OmHako
KpUTEPHUIi 9TOrO TMTaHTa HE B pa3Mepax CTaTyu, a B Be-
auyuun rerusi. Gurypa Vseup Oes, B CHASYEM II0JIOXKE-
HUU, CHMMETpPHsI €0 4YepT JIHMIa U €ro MHOTO3Hauu-
TEJbHbI BHELIHUN BUJ, TOBOPSLIMI O €ro IeHUH,
OUeHb KPacHUBBL. JTa KpacoTa yMesno NMOJ4YEpKHYyTa B
cKynbnType XyaoxHukoM (3). Haxomsice nepen mamsar-
HUKOM, 3pUTENIb MOXET B MOJHOW MEpe OLIEHUTh Ma-
cTepcTBO CcKynbnropa. OHO B yMenIol KOMIIOHOBKE
00BEMOB, U B PUTME, U B IPONOPIHAX CTaTYH OTHOCHU-
TENbHO NOCTAMEHTA, U, HAKOHELl, B BBIPA3UTEIbHOCTU
pewienus. [lamarauk Tokas MamenoBa HOBOE CJIOBO B
MOHYMEHTalIbHOU miactuke. IlamstHuk ¥Yizeupy [a-
JDKUOEHIT — 9TO MOHYMEHT, MPEBO3MOTAIONIMH MPH-
BBIYHOE JJIS JKaHpa KaMepHoe 3ByuaHue. Ilo ycrpem-
NEHHOCTH OH OJHM30K K OCTAIbHBIM MaMsATHUKaM
CKYJIBIITOpPA: B KAYKAOM U3 HUX CKOHIICHTPUPOBAH Mpo-
JKATBHII 4€JIOBEKOM AYUIEBHBIA WU KU3HEHHBIH OIIBIT.
OHH CITIOBHO MTOJITATKABAIOT 3pUTENS K PHIOCOPCKOMY
Pa3MBIIUIEHUIO O €r0 HPABCTBEHHOM CYIIHOCTH, O €ro
xapakTtepe. [lnactuueckas 3aBeplIIEHHOCTb CUASIILEN B
Kpeciie (QUTYpHI, 3aMKHyTas W IOYTH CTaTH4YHas e€
KOMITIOHOBKa BHOCAT B NAaMSITHUK YEPThl BEIUYABOIO
CIIOKOMCTBUA (2). ITOMY OTBEYaeT YPAaBHOBEIICHHOCTb
IUTACTHYECKOT'0 PUTMA, KOTOPBIH pacKphIBaeTCs MOCTe-
NIEHHO, 110 Mepe 00X0/1a NaMsATHUKA. XapaKTEePHO U BbI-
SBJICHHUE TICUXOJIOTHYECKOTO COCTOSIHUSI KOMITO3UTODPA,
Kak OBl BCIIyIIMBAIOIIErocs B 3ByKH My3bIkH. Kak Bce-
roa it Toxkas MawmenoBa OOJBIIYIO PONb HIPaeT
JKECT: JIeBas pyKa MoJHeceHa K MoJ00pOAKY U TOAUEp-
KHBaeT COCTOSIHHE TIYOOKO# 3aQyMYHMBOCTH, IpaBas
pyKa C 3aKaThlM KapaHAAIloM OIUPAETCsl Ha HOTHIL, Jie-
JKalue Ha KoJeHsx (puc.l).

Oco6oe mecto B TBOpuecTBe Tokas Mamenosa 3a-
HHUMaeT TaK Ha3bIBaEMbIM «Te€pOUYECKUH MOPTPET»,
MOJIEIAMH JUI KOTOPOTO CKYJIBITOPY CIYKHJIH CHIIb-
HbIe ¥ BO3BbIIeHHbIe: Huzamu [stamkesu, Camen Byp-
ryH, Mextu I'ycerinzane, Mup3a @arann AXyHIOB,
Cyneiiman Parumos, ®apxan, broms-broms, Hussm,
Mupsa Anexnep Cabup, @penepux [llonen u apyrue.
Ero odens mpuBiexana TeMa repondecKoro Havasa qe-
JIOBEYECKOH THYHOCTH (4).
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Puc. 1. Ilamamnux Yzeup I'aoxncubeiinu

ScHOCTBIO, UUCTOTON (POPM, TOHKOU TTACTHIHO-
CTBIO HCIIOJTHEHUS NPUBJIEKAET MMOPTPETHI CKYIIBIITOPA.
Toxato MamenoBy npucyiie A0JAroe KpornoTIuBOE BbI-
HalMBaHWe 3amMbicna. «BxxuBaHue B 00pa3» mmurcs
HHOTI'JIa 0YEHb J0Nr0. XapaKTepHBIM AJIS CKYJIBIITOPOB
SIBUJIMCh M TIOMCKH HOBBIX MaTepuayioB. OH OHUM U3
MepBBIX a3epOaiiPKaHCKUX cKyIbnTopoB Tokait Mame-
JIOB cJIeJ1ajl CBOUM H3JII00JICHHBIM MaTepUalioM JepeBo
(2). B MOIIHOM TBOPYECKOM MOPBIBE CKYJIBIITOP CO-
31a€T HEOBIBATYIO KOMITO3UINIO. YMEHHUE CKYJIBITOpA
C MacTepCTBOM BBIOpaTh KOMIIO3UIINIO, HAWTH BBIpa3H-
TENBHYIO CHITY KECTa, PACKPBITh CI0KHOCTb MCHXOJIO-
THYECKOTO COCTOSIHUS, HALIMOHANBHBIA XapaKTep asep-
0aii/KaHCKOTO Hapojia OCOOCHHO OTYETIMBO CKasa-
JIMCh B MOPTPETE BEIMKOTO azepOaiiyKaHCKOro 1o3Ta
Husamu I'tnpkeBu. SIcHO MOHMMAas MECTO 1103Ta B MU-
POBOI1 KynbType U Ha3HaYCHHE €ro Hacleaus AT Co-
BPEMEHHOCTH, CKYJIBITOpP Ieperan CBOE BOCIpPUATHE
o0pasa, pacKkpbiBasi BBICOKHHM HWHTEIUIEKT, CJIOXKHOCTb
TyOOKOTO AYXOBHOTO MFEpa 1mo3Ta. Mcrmonp3ys CBOM-
CTBa JIepeBa, CKYyJBIITOP AOOWICS CTPOTOIl KpacoThI
CKYJBNTYpHBIX (opM. Ilmactuueckas BbIpa3UTEIb-
HOCTb JIMLIA JIOCTUTHYTA TUIaBHOI MOJEITHMPOBKOM 00b-
émom, urpoii 61MkoB u cBetoTeHu. [logHATas K MUy
pyKa, NPUAAIOT CKYJNBINTYpE 3aBEPIIEHHOCTb U BEIH-
ynre. KoMmnakTHas KOMIO3HUIKS BBISBISIET CaMbIe I1aB-
Hble YepThl Xapakrepa. [ 1y0oko caepkaHHOe, HeOObI-
YyailHO OJaropoJHOE JIMIO MO03Ta IOpaxkaeT Oorat-
CTBOM U CIIOKHOCTBIO BHYTPEHHEH Ku3HU. B
MPaBUIBHBIX, MYXECTBEHHBIX €ro uepTax, B IJa3ax,
yCTaja0 MPHUKPBITBIX BEKAaMHU, B 4yThb HAXMYPEHHBIX
OpOBSIX YUTACTCS MYAPOCTH UENIOBEKA, ITPOXKUBIIETO
Goutbiryro >kn3Hb. IlmacThka moprpera, 0COOEHHOCTH
€ro KOMIO3UIUOHHOTO PEIIEHHUs] HEPa3PBIBHO CBSI3aHbI
C CMBICJIOBOI HaChIIIEHHOCTHIO 00pa3a M HEOTIEIUMbI
ot Hero. Kasanoce, Tokait Mame 0B BbIpa3uil B CKyJIb-
NType BCIO — MBICIUMYIO — KpacoTy. IIpoHHKHYB BO
BHYTPEHHUIT MUp H300paxaeMoro, CKyJIbIITOP Tepea
B mopTpeTe Benukoro Huzamu pomaHTuKy, TiryOoKyro
MOSTHYHOCTh U MYKECTBEHHYIO TOPJOCTh B JINYHOCTH
JMOOMMOT0o HapoHOTO 1Mo3Ta. ChIH CBOETO HApOJa, Be-
JIMKOJIETIHBIN MOPTPETUCT U Tcuxonor, Tokaid Mawme-
JIOB TPaHAMO3HBIM Npou3BeneHneM «Huzammy» nan xa-
PaKTEpUCTHUKY STOU CKYNBITYPE, XapaKTEPUCTUKY HC-
TOPUYECKU BEPHYIO.

B 1966 rony ckynsnrop co3pan NOpTPET TalaHT-
JMBOM XyJNOXKHHUIBEI A3sepOaiiikaHa, Oe3BpeMEeHHO

O e B o B e B i

>

Puc.2. Hompem Baooicuu Camedosoii

ymenmeii n3 xmHu Bamxun CamenoBoii. Co3maBas
noptper no namsaTH, Tokaii MamenoB mnepenan Bo
BHEIIIHUX, OCTPOUHAUBUAYAIBHBIX YePTax TO TYIIEB-
HOE COCTOSIHHE, Ty OECKOHEYHO MWIIYIO YJIBIOYHBOCTH
U JKU3HEPaJ0CTHOCTb, KOTOphle npucym Bamkun Ca-
Me0BOH. 1 3T0 cKynbnTOPY yAanoch, OH JOCTUT KU3-
HEHHOCTH W IUIACTUYECKOH IeabHOCTH oOpasa. Ilo-
CIIyIIHBIA pe3lly MacTepa, KyCOK Mpamopa 3aKuil
HEMOBTOPUMOM T1yXOBHOM )KU3HBIO, 3aII€UaTIIEB XapaK-
TepHbIi o0k Bamxun CamenoBoil, HETIOBTOPHMEIiA
cKiIaj e€ MBICTIeit, e€ UyBCTB U cTpeMieHni. OTMeTnM,
YTO IUTACTHKA O3KCIpeccHBHa (2). DTa 3KCIpeccHB-
HOCTbH ITOMOTAEeT BBIPA3UTh aKTHBHOCTH 00paza. Ilepen
HaMU JIMLO MOJIOJOM, IOJHOM CUJI U DHEPIUM >KEH-
IIMHEI, UCIOJIHEHHON nelcTBeHHoro Havama. 0000-
HIEHHOE IUIaCTHYECKOE peIlleHHe MPUBENO K BHYTPEH-
Hell MOHYMEHTAIbHOCTU M 3HAaYUTEIBHOCTU MOpPTpeTa
(puc.2). U3BectHbl monsckuil ckynentop Kcasepwuii
JynukoBckuil ropopui: «PopMa MEHSETCS B CBS3H C
uneeid. Ecmu MBI mompoOyeM BHHMATENBHO IPHIIIS-
JEThCS K HAIlIeMy BPEMEHH, TO YBUANM, KaKHEe HEOOBIK-
HOBEHHOM MOIIIHOCTH CTHMYJIbI 3aJ10)keHBI B HEM. OHI
3aCTaBISIIOT XyJOXKHUKA UCKAaTh HOBBIE (DOPMBI. IMO-
LMY HalIer0 BPEMEHU HEMBICIUMO BBIPa3sUTh HU CTa-
PBIMH KaTETOPHSIMH, HU CIIETIKaMH ¢ (OPM pa3HBIX HC-
TOPHUUYECKUX ITIOX».

Tokaii MamenoB NOMJIMHHO HAIlMOHAIBLHBIA
CKYJIBIITOP. B CBOMX NpOM3BEACHUSIX OH BOCCO31aJ1 00-
pa3bl JyYIIUX JIIOJCH, TeponvecKux aroaei AsepoOaii-
Iokana. Ero paboTel IIMPOKO U3BECTHBI Kak B AzepOaii-
JUKaHe, Tak U 3a €€ MpeenamMu.
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The publication describes the influence of the technological process on certain parameters of safety devices
used in pressure equipment. The defining technological parameters are shown and their influence on the reliability
of manufactured safety devices used in pressure equipment is investigated.
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1. Introduction

The modern level of technological development
provides great opportunities for achieving high levels
of reliability of machines, mechanisms and devices.
This, however, is associated with the incurrence of
certain costs, which in certain cases may prove
ineffective for the results that would be achieved. As a
result, the cost-effectiveness of implementing a certain
type of reliability improvement measures in the
production of safety devices in pressure equipment
should be assessed.

There are various options for increasing the
reliability of safety devices. These possibilities can be
related to improving the design, optimizing the
production and technological processes in their
manufacture and carrying out certain optimization
measures during their operation. The application of
these various options is acceptable only if the economic
cumulative economic effect is evaluated and it is
established that its value is positive and the final result
will be achieved by guaranteeing a high degree of
reliability with a proven low value of the applied
optimization actions.

2. Impact Assessment Indicators (P:)

2.1 Indicators in the manufacture of safety
devices (Pm)

The indicators that are applicable for a sufficiently
correct assessment at the production stage are design
(pa), manufacturing (pp), testing (pc), transport to the
final destination (py), as well as other costs related to the
realization of the final product (p,). The value of the Pm
indicator will be equal to the sum of all the constituent
indicators, i.e.

Pm:pd+pp+pc+pt+po
R =Pyt R
If we assume that the influence of each of the
constituent indicators can vary in the range from 0 to 1,
it will mean that the maximum value of Pw can be 5,

which will determine a range of changes in this
parameter from O to 5, i.e.

0<P. >5

2.2 Indicators influencing during the operation
of safety devices (Pu)

The performance indicators that have a significant
impact on the costs during the normal operation of
safety devices in pressure equipment are related to all
activities to ensure their normal operation and restore
their operability when it has been disrupted.

These indicators are:

e Maintenance (my),

e Repair (M) and

e Prevention (my).

The value of the Pu indicator will be equal to the
sum of all composite indicators, i.e.

R =m+m +m,

If we assume that the influence of each of the
constituent indicators can vary in the range from 0 to 1,
it will mean that the maximum value of P. can be 3,
which will determine a range of changes in this
parameter from 0 to 3, i.e.

0<Pux=3

As a result of what has been said so far, it can be
concluded that the indicator for assessing the impact Pi
is the sum of Pw and Py

P=PF,+P,

3. Influence of technological process
parameters on operational parameters of safety
devices

There is a connection between the operational and
technological parameters, which is a function of
various influences. Such influences can be the
properties of the material from which the safety devices
are made, the achieved accuracy of the final parameters
of the device as a result of the process of its
manufacture, the sufficient degree of reliability of the
elements included in the device (springs, nozzles, etc.).
This relationship can be described by the functional
dependence, which is a function of a random argument

Q=1(X)
where,

X s a parameter of the safety device formed by the
technological process


https://doi.org/10.5281/zenodo.13299416

Slovak international scientific journal # 86, (2024)

31

Q is the operational parameter of the safety device

The parameter Q may be, for example, the wear
resistance determined by the rate of wear of the safety
device, and may also include composite parameters for
the wear resistance of the individual elements
constituting the safety device.

Q4

Figure 1 shows the functional relationship
between the parameter of the the safety device formed
by the technological process "X" and the operational
parameter of the safety device "Q".

C] n
Gmax
\
N
q /

Figure 1

From the process shown in Figure 1, it is found
that if sustainable control over the influence of the
technological process is carried out and the production
of a safety device with parameters lower than Xumin is not
allowed, it can be expected that the manufactured
device will have a sufficient degree of reliability. Since
the parameters @ and X are located in a complex
stochastic relationship, this result cannot be achieved
very easily. In addition, X is dependent not only on one,
but also on more technological parameters. This means
that their change will have a direct impact on the
change in X. As a result of these influences, it can be
expected that there is an increasing likelihood that the
safety device of the pressure facility will produce an
unacceptable Q value. In practice, this probability turns
out to be of a high degree of real occurrence, since most
often a smaller number of parameters of the
manufactured safety device are subjected to control
than the number of factors that affect its performance,
which has a direct impact on its reliability.

4. Influence of the technological process on
the reliability of safety devices in pressure
equipment

The technological process of manufacturing a
safety device is a complex and responsible complex
cycle of activities. In its essence, it is a complex
dynamic system that includes materials, production
equipment, measuring instruments, control
instruments, transport systems in the production
process, working tools, production environment,
personnel engaged in production and management of
the entire process. Obviously, if any of these
components is not sufficiently reliable, this will also

affect the reliability of the safety device being
manufactured.

The  technological process has  many
characteristics that create difficulties in ensuring its
reliability, while at the same time this process has
sufficient capabilities that, if used and combined, could
have a significant and beneficial impact on ensuring the
necessary degree of reliability of the manufactured
safety device for pressure equipment. These difficulties
arise as a result of the great complexity of the process
itself, as well as as as a result of the numerous
stochastic relationships.

Along with this, the technological process also has
a lot of opportunities to ensure sufficient reliability of
the manufactured safety device. These possibilities are:
changing the structure, by introducing additional
controls and defining the operations of smaller ones,
ensuring stable transitions between them, and
designing technological systems in such a way that they
become more adaptable and provide them with the
possibility of changing their properties automatically or
through self-regulation, by adapting to the specifics of
the production process.

The main feature of the technological process is
the interaction between its qualitative and quantitative
indicators, i.e. a sufficient degree of reliability is
guaranteed in achieving the corresponding high
productivity. These indicators are in constant dynamic
variability, and very often they enter into a
contradiction mode.

The technological process considered as a system
from the point of view of reliability must function
stably in terms of both reliability and performance.
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The reliability of the technological process is its
property to ensure the production of the safety devices
of the pressure equipment in the quantity for which it is
designed while guaranteeing and ensuring the
requirements for quality and safety of the manufactured
product. It is a mistake to confuse the reliability of the
technological process with its accuracy and stability.
The accuracy of this process is its ability to ensure the
correspondence between the scattering field of the
value of the quality indicator of the manufactured
safety device and the tolerance ficld set in accordance
with the requirements and its location. Process stability
is its ability to keep the quality indicators of the
manufactured safety device within specified limits for
a certain period of time.

The reliability of a technological process
characterizes the dynamics of change in its indicators,
and accuracy is the statics of this behavior for a given
moment. As a result, accuracy should be considered as
an integral part of process reliability. On the other hand,
stability characterizes the process only in terms of
maintaining quality indicators and does not affect the
change in productivity. It is important to note that a
technological process can be defined as stable, even if
it produces safety devices with deviations from the
requirements, i.e. the process can be stable, not without
guaranteeing the necessary reliability. The reliability of
the technological process should be evaluated only by

those parameters that depend on the manufacturing
technology of safety devices. This means that the
technological process can be reliable, but the
manufactured safety device must have a relatively low
degree of reliability.

The aspiration in creating the optimal conditions
for achieving a successful final product of production
should be, through the creation of a reliable production
process, to achieve the guarantee of the established
criteria for reliability of the finished product, which in
this case is a safety device for pressure equipment.
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Abstract

Azerbaijani vocal art stands, as a testament to the country's profound cultural heritage, intertwining centuries
of tradition, emotion, and artistic expression. Central to this rich vocal tradition is Mugham - a sophisticated and
emotive form of music that integrates poetry, instrumental mastery, and vocal improvisation. Alongside Mugham,
Ashig music, performed by the storytelling musicians known as Ashiqg, adds another layer of depth with its
narrative songs and rich folklore. These vocal forms are not only pivotal to Azerbaijan’s cultural identity but have
also garnered global recognition. As we delve deeper into the intricacies and contemporary relevance of
Azerbaijani vocal art, we uncover a world where ancient traditions meet modern influences, creating a unique
fusion that continues to captivate and inspire. Yashar Gurbanov is a name that resonates deeply within Azerbaijani
vocal art. Known for his talent and dedication to preserving and promoting the rich musical traditions of his
homeland, Gurbanov has become a leading figure in classical and folk music. His contributions span across
performances, recordings, and educational efforts, making him one of the pivotal characters in the cultural
landscape of Azerbaijan. This article examines the work of Yashar Gurbanov, who has a special role in the
promotion of Azerbaijani vocal art, which resonates far beyond the borders of Azerbaijan with its historical roots

and artistic nuances.

Keywords: art, vocal art, Yashar Gurbanov, Estrada, concerto, voice, classic music.

Throughout history, Azerbaijani vocal art
experienced significant transformation and
development, shaped by the socio-political changes of
the time. While mugham remained a cornerstone of the
national musical identity, other vocal art forms
flourished too, reflecting the ideological and cultural
shifts.

In the Soviet period, state-sponsored initiatives
aimed at preserving and promoting folk traditions led
to the establishment of folk music ensembles and
choirs. These groups often performed re-arranged
traditional songs to align with Soviet artistic principles,
emphasizing harmony and collective performance over
individual expression. The influence of Soviet culture
brought about the rise of Estrada, a genre of Soviet
popular music that combined elements of folk,
classical, and contemporary styles. Azerbaijani singers
like Rashid Behbudov and Muslim Magomayev
became prominent figures in this genre. Their
performances, characterized by powerful vocals and
theatrical presentations, gained widespread popularity
within Azerbaijan and abroad.

This period saw the incorporation of Azerbaijani
language, themes, and motifs into Soviet-style
compositions, creating a unique hybrid that reflected
both local traditions and Soviet modernity. The Soviet
era also brought about significant advancements in
music education and professionalization.
Conservatories and music schools were established,
providing systematic training for aspiring vocalists and
musicians. These institutions played a vital role in
nurturing a new generation of artists who would carry
Azerbaijani vocal traditions into the future. Beyond the
enduring tradition of Mugham, other vocal forms

evolved, influenced by both local heritage and Soviet
cultural policies. The legacy of this era is a rich tapestry
of classical, folk, and popular music that continues to
shape Azerbaijan's musical landscape today.

Born in a region steeped in musical heritage,
Yashar Gurbanov was exposed to the sounds and
rhythms of Azerbaijani music from an early age. His
journey into the world of vocal art began with tradi-
tional folk songs, which are deeply ingrained in the cul-
ture of Azerbaijan. These early experiences shaped his
understanding of music and laid the foundation for his
future endeavors. Azerbaijani vocal performance has
become an independent art of performing precisely by
benefiting from the art of ashig and mugham. The es-
sence of the Azerbaijani national classical vocal art is
based on the creativity of Uzeyir Hajibeyov. On Janu-
ary 21, 1908, the vocal parts in the opera "Leyli and
Majnun" by U. Hajibeyov - arias, ariosos, duets, and
choral scenes - performed by the opera troupe in Baku
had a great impact on the development of mass vocal
performance art in Azerbaijan. As in all regions of
Azerbaijan, in Nakhchivan, it is necessary to mention
the great service of local ashig and singing masters in
the creation of a vocal school. The cultural environment
in Baku played a special role in the development of
Azerbaijani vocal art. It is here that the formation of the
school of composition, formed by U. Hajibeyli, which
includes features characteristic of classical European
music, also influenced the development of vocal art.
Since the first decades of the 20th century, a vocal
school, which is the bearer of new principles has been
established in Baku. Among the students of this school
are Nakhchivan vocalists.


https://doi.org/10.5281/zenodo.13299422

34

Slovak international scientific journal # 86, (2024)

-

#
51
4

Naxgivan Muxtar Respublikasmmn

Omaktar artisti

YASAR QRUBANOVUN

70 illik yubileyina

hasr olunmus konsert

22.05.2024
14:00

N Munics ballosi

Poster of the concert dedicated to 70-year jubilee of Yashar Gurbanov.

Yashar Gurbanov is one of the first vocalists of the
Nakhchivan vocal performance school, who received
vocal education in Baku and worked there in Sumgayit.
Yashar Gurbanov was born on May 22, 1954, in Sum-
gait city. He received his first education at secondary
school No. 4 in Sumgait city.

Gurbanov's formal training in music began at a
prestigious institution where he honed his skills under
the tutelage of renowned masters. His education en-
compassed a broad spectrum of musical styles, from
classical folk songs - a traditional Azerbaijani genre
characterized by complex improvisation and deep emo-
tional expression - to contemporary compositions. This
diverse training allowed Gurbanov to develop a versa-
tile and nuanced vocal style.

In the years 1961-1971, when he was studying, he
was one of the active members of the school's self-ac-
tivity collective, he was a participant in many concerts,
not only in Azerbaijan but also in Ukraine and Russia.
Here, he was an active member of many pop groups.
Among them, we can mention the popular pop collec-
tives of N. Narimanov club "Romashka", "Rovesnik"
of BTZ club, "Shakhmat" club, "Stroitel", Vishnyakov,
and "Ashiglar". Yashar Gurbanov started his musical
career at the age of 14. His close relationships with art-
ists such as Elbrus Mehdiyev, Yashar Safarov, and
Novruz Mammadov greatly influenced and benefited
his musical development. His influences are varied,
drawing inspiration from both historical figures in
Azerbaijani music and contemporary artists. The rich
tapestry of sounds that defines Gurbanov's music is a
testament to his ability to blend tradition with innova-
tion seamlessly.

In 1971, he moved to Nakhchivan city with his
family and continued his activities there. Here he was
invited to work as a soloist in the Nakhchivan State
Song and Dance Ensemble. In the years 1973-1976, he
was in active military service and did not stop his mu-
sical activities. He created a variety group on the ship
he served and performed in many concerts, even in Tu-
nisia, Egypt, and Algeria with extensive concert pro-
grams. The main place in his repertoire is our folk song

"Sari Gelin". Yashar Gurbanov performed this song in
almost all his concerts. After completing his military
service, Yashar Gurbanov returned to Nakhchivan,
where he continued his musical career in the Na-
khchivan State Song and Dance Ensemble. In 1978, to
continue his education, he was admitted to the Na-
khchivan Secondary Music School, majoring in vocal.
He studied vocal at a professional level in the class of
Olga Ivanovna, a specialist pedagogue from St. Peters-
burg, and also took master classes from her. He gradu-
ated from that school in 1982. In 1987, he was admitted
to the Azerbaijan State Art University, and in 1992 he
successfully graduated. During his studies, he per-
formed in many concert programs and acquired a rich
repertoire. Here, T. Guliyev, R. Hajiyev, P. Bulbuloglu,
M. Magomayev, R. Mirishli, and Pakhmutova per-
formed popular Russian pop works and arias, ro-
mances, and songs of many foreign composers and con-
tinues to teach students. He was invited by R. Babayev,
head of the Azerbaijan TV variety symphony orchestra,
to the Song Theater created by Rashid Behbudov, but
he could not go due to his family situation. In 1981, he
was invited to a concert program organized by the Na-
khchivan Komsomol Organization, to be held in Mos-
cow. The tour does not end only in Moscow, but also in
Krasnoyarsk, Novosibirsk, and other cities. A month-
long musical tour ends very successfully. Although
Yashar Gurbanov occasionally stopped his stage activ-
ities, he did not stop his teaching activities from 1978
until today. As a result of his activities, he was awarded
the medal "Otlichnik kulturnogo pevstva nad selom" by
the Ministry of Culture of the USSR, | degree diplomas
at many festivals ("Golden Autumn" festivals held in
Khankendi (1980-1983)). The music schools of the
Babek region of the Nakhchivan Autonomous Republic
have achieved great achievements in the training of per-
sonnel, as their students were awarded 1st-degree di-
plomas in the competitions dedicated to the birthday of
Azerbaijani National Leader Heydar Aliyev. Among
them, Habib Huseynov, Samir Farajov and others can
be mentioned. He is currently working as a teacher at
the Nakhchivan Music College, teaching vocal art and
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the secrets of his art to the young generation, training
future vocal performers, and at the same time working
as a soloist of the Nakhchivan State Philharmonic. The
personnel trained by him continued their musical activ-
ities in various concert halls and were awarded honor-
ary titles. He performed concert programs at state
events held in the Nakhchivan Autonomous Republic
and was awarded many times. On September 18, 2016,
Yashar Gurbanov was awarded the title of Honored
Artist of the Nakhchivan Autonomous Republic.

Yashar Gurbanov's vocal technique is marked by
its clarity, emotional depth, and technical precision. His
ability to convey the subtleties of Azerbaijani folk
songs has earned him widespread acclaim. Gurbanov's
mastery of this art form is evident in his performances,
where his voice effortlessly navigates complex melodic
patterns, creating a captivating auditory experience.
These pieces, often characterized by their lyrical beauty
and rhythmic diversity, showcase his ability to adapt
his vocal technique to different styles while maintain-
ing the integrity of the music. Gurbanov's contributions
to Azerbaijani music extend beyond his performances.
He is actively involved in efforts to preserve and pro-
mote the country's musical heritage. Through record-
ings, he has created a valuable archive of traditional
songs, ensuring that they are accessible to future gener-
ations. His educational initiatives, including workshops
and masterclasses, have inspired and nurtured a new
generation of musicians, fostering a renewed interest in
Azerbaijani vocal art.

Yashar Gurbanov's music has transcended na-
tional boundaries, earning him recognition on the inter-
national stage. His performances at global music festi-
vals and collaborations with artists from different cul-
tural backgrounds have introduced Azerbaijani music

to a broader audience. Through these endeavors,
Gurbanov has showcased the beauty of his homeland's
musical traditions and highlighted the universal lan-
guage of music.

As a custodian of Azerbaijani vocal art, Yashar
Gurbanov continues to explore new horizons while re-
maining deeply rooted in tradition. His work embodies
the spirit of Azerbaijani music - rich, diverse, and ever-
evolving. With each performance and project, he con-
tributes to a living legacy that celebrates the past, em-
braces the present, and inspires the future.

In the world of music, few artists manage to
achieve the delicate balance between honoring tradition
and embracing innovation. Yashar Gurbanov is one
such artist, and his vocal art is a testament to the endur-
ing power and beauty of Azerbaijani music. As he con-
tinues to share his gift with the world, Yashar Gurbanov
remains a beacon of cultural pride and artistic excel-
lence.
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The article describes in detail the history of the development of surgical proctology, from the time of the
appearance of colostomy, the imposition of anastomoses, the stages of the surgery of fatigued patients. Methods
and results of rehabilitation of fatigued patients, principles of imposition and closure of single-double colostomy,
treatment of post-operative complications. The impact of a surgical treatment method on social adaptation and

quality of life of patients.
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Relevance

In recent years in the Republic of Uzbekistan the
number of stomatitis patients have a tendency to in-
crease. This is due to not high-quality nutrition at the
choice of people themselves, frequent use of fast food
and the growth of colon diseases, in the treatment of
which often ends with surgery of the imposition of co-
lostrum.

In today's society, due to rapid urbanization, the
number of stomatitis patients is increasing and can be
observed between 120 and 150 per 100,000 people,
which is consistent with the data of the World Health
Organization (WHO), but there is no accurate account-
ing of stomiosis patients. [3,14,15,18,20,21,22,28].

In the emergency medical service, the most fre-
quently applied colostomy preventively, colostomy is
unnatural anus, which is formed during various surgical
interventions on the colon and rectum, performed and
carrying a rescue character in no-response situations.
[1,2,6,16,18].

The history of the development of the trigger
mechanism for the application of colostomy preven-
tively, as an operation of choice in emergency situa-
tions, is a forced measure, protocolling adopted in
many medical institutions around the world. If you look
back at the times of ancient doctors with penetrating
wound in the abdomen with the opening of the lumen
of the intestine could count only on the delimitation of
the wound from the free abdominal cavity and the nat-
ural formation of intestinal stoma [3,5,6,14,15,18,20].

Natural colostomies sometimes closed them-
selves, often caused the painful death of patients
[3,14,15,20]. Scientists now know more than 200 meth-
ods and modifications of colostrum, it has advantages
and disadvantages and therefore none of them can be
considered ideal [3,4,5,6,7,8,9,10,11,12,13].

Currently, restoration of impaired intestinal func-
tion during rehabilitation is of paramount importance.
Traditionally, operational accesses pose a significant
problem. The surgeon during the operation due to the

pronounced adhesive process does not always the de-
sired result. As a result of the emergence of post-oper-
ative complications, the patient spends more time in the
hospital, resulting in increased financial costs all this
contributes to the deterioration of social adaptation and
quality of life of patients [13,23,25,26,27].

At the present stage of the development of medi-
cine among scientists’ proctologists there is no consen-
sus on the choice of method of formation of colostrum
in emergency cases, the search for new ways of fatigue
continues. Intestinal stoma is known to seriously affect
the quality of life of the patient regardless of the under-
lying diagnosis [18,24,29].

Currently, the quality of life (QL) of the patient is
an important and, in some situations, the main criterion
for assessing the effectiveness of treatment in clinical
trials. Quality of life reflects the impact of illness and
treatment on the well-being of the patient and charac-
terizes his physical, emotional and social wellbeing,
which changes under the influence of the illness or his
treatment.

The objective is to improve the results of surgical
rehabilitation, by optimizing the methods of recon-
structive and rehabilitation operations and to study the
dynamics of the quality of life of patients with intestinal
stoma.

Material and methods

We analyzed the results of observations of 397 pa-
tients with intestinal stasis during the period 2012-
2019, who were on hospital treatment at Republican
Clinical Hospital No. 1 of the Republic of Uzbekistan.
All patients were examined according to the standard
scheme, including clinical examination data of special-
ists and instrumental methods of study: ECG; Ultra-
sound; X-ray; Esophagogastroduodenoscopy; fibroco-
lonoscopy; rectoromanoscope; digital sphincterometry;
proctography; irrigography; colonoscopy; diagnostic
laparoscopy; pauschography as needed.

Magnetic resonance imaging (MRI) and other nec-
essary instrumental methods of examination were used
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to exclude tumors of the abdominal cavity and to iden-
tify other pathologies.

In order to assess the quality of life, respondents
used the European Quality of Life questionnaire Eu-
roQol-5D and the visual-analogue scale (VAS) to de-
termine the intensity of pain syndrome, who had passed
the standard procedure of validation. After the diagno-
sis, all patients were subjected to surgery — colostomy,
various anastomoses and other reconstructive methods
of surgery.

Results and discussions

A total of 397 patients with intestinal stoma were
studied during the period 2012-2019, who were on hos-
pital treatment at Republican Clinical Hospital No. 1 of
the Republic of Uzbekistan.

Patients were classified by age according to the
WHO classification.

An analysis of the age aspect showed that, with the
majority of subjects being of young age (18-44 years;
74%), male patients were predominantly women by
10% (Table 1).

Table 1
Distribution of patients by gender and age (n=397
Gender .
Number of patients
Age Men Woman
abs. % abs. % abs. %
18-44* 160 54,79 132 45,21 292 73,55
45-59 47 60,26 31 39,74 78 19,65
60-74 14 56,00 11 44,00 25 6,30
75-90 2 100,00 0 0,00 2 0,50
Bcero 223 56,17 174 43,83 397 100,00
Note: * 16 years old - 2 males. and 1 female, 17 years old - 1 male. Patients over 90 years of age were not ob-
served in our study.

Patients aged 18-44 years were observed 73%,
55% of men and 45% of women, this is due to lifestyle
and other factors leading to intestinal dysfunction.

The analysis of the observation showed that, the
disease of patients comes mainly at the working age of
18-59 years about 93% which makes the problem very
urgent.

All 397 patients were divided into 3 groups ac-
cording to the severity of the disease. The first group
included 131 (33%) recovered patients who had under-
gone colostomy, anastomosis and other various types
of surgery, their condition was assessed as a milder de-
gree. The second group included 133 (33.5%) patients
who had undergone various types of surgery early, their
condition was assessed as moderate severity. The third
group included 133 (33.5%) patients whose condition

was assessed as severe, had repeatedly undergone vari-
ous surgical interventions and continuing to beill.

In our study, in 397 patients, the reasons for
ostomy placement were as follows: nonspecific ulcera-
tive colitis 140 (35.3%), intestinal bleeding for various
reasons 98 (24.7%), intestinal stricture 30 (7.6%), pu-
rulent-inflammatory diseases. intestines and peritonitis
19 (4.8%), ulcerative proctitis 19 (4.8%), abdominal
pain syndrome 15 (3.8%), adhesive intestinal disease
14 (3.5%), colon diverticulosis 12 (3 %), Crohn's dis-
ease 11 (2.5%), ulcerative proctitis 10 (2.5%), volvulus
9 (2.3%), Hirschsprung's disease 5 (1.3%), abdominal
trauma 3, duodenal ulcer intestines with perforation 3
and intestinal amebiasis 2 cases, depending on the
cause, various stomas or surgical methods were used
(Table 2).

Table 2
Nosologically forms of diseases for which ileostomy or colostomy were performed (n=397)
No Nosologically form Quantity %
1 Nonspecific ulcerative colitis 140 35.3
2 Amebiasis of the colon 2 0.5
3 Volvulus of the sigmoid colon 9 2.3
4 Abdominal injury 0.8
5 Diverticulosis of the colon 12 3.0
6 Crohn's disease 11 2.8
7 Diffuse polyposis of the colon 3 0.8
8 Hirschsprung's disease 5 1.3
9 Intestinal bleeding 98 24.7
10 Intestinal stricture 30 7.6
11 Ulcerative proctitis 10 2.5
12 Peritonitis, purulent-inflammatory diseases 19 4.8
13 Duodenal ulcer 3 0.8
14 Intestinal obstruction 19 4.8
15 Adhesive bowel disease 14 3.5
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16 Abdominal pain syndrome 15 3.8
17 Uterine fibroids 4 1.0
Total: 397 100%

All 397 patients underwent various surgical inter-
ventions depending on the location and origin of the in-

testinal pathology, with a total of 500 interventions per-
formed, this is explained by the fact that some patients
underwent several operations at once (Table 3).

Table 3
Methods of primary surgical interventions (n=397).
Ne Methods of operations Quantity %
1 lleo- or colostomy 243 48.6
2 Ascendostomy 2 0.4
3 Descendostomy 26 5.2
4 lleostomy 177 35.4
5 Colostomy 8 1.6
6 Hartmann operation 3 0.6
7 Sigmostomy 23 4.6
8 Transversostomy 14 2.8
9 Cecostomy 4 0.8
Total 500 100%

Analysis of the data obtained from 397 patients ac-
cording to the types of treatment carried out showed the
following results: Patients in the first group received
the highest number of anastomoses: 78 (60%); in the

second group, 35 (27%); 8 (6%); reconstructive opera-
tions: 6 (5%); conservative treatment: 4 (3%). In this
group of patients, the application of anastomoses is the
preferred method of choosing surgery that allows for
early recovery (table 4).

T
Indicators of types of treatment for patients of the first group (n=131) wble

Ne Types of treatment Number abs. %

1. | Single-barrel stoma placement 8 6,1

2. | Double-barreled stoma 35 26,7

3. | Overlay anastomosis 78 59,5

4. | Reconstructive surgeries 6 4,6

5. | Conservative treatment 4 3,1

Total: 131 100

Patients in the second group received the most sur-
geries: double stoma closure 35 (26%); second anasto-
mosis 28 (21%); monosomy closing 15 (11%); recon-
structive surgery 15 (11%); conservative treatment 40

(30%). In this group of patients, the imposition of anas-
tomoses compared to the first group is three times less,
but remains the method of choice of surgical treatment.
Many patients (30%) in this group received conserva-
tive treatment and rehabilitation therapy (Table 5).

Indicators of types of treatment for patients of the second group (n=133) Tevles
Ne Types of treatment Number abs. %
1. Closure of a single stoma 15 11,3
2. Closing a double-barreled stoma 35 26,3
3. Overlay anastomosis 28 21,1
4. Reconstructive surgeries 15 11,3
5. Conservative treatment 40 30,1
Total: 133 100

Patients in the third group had the highest number
of surgeries: double stoma closure 38 (29%); closure of
single stoma 26 (19%); imposition of anastomosis 24
(18%); reconstructive surgery 15 (11%); conservative
treatment 30 (23%). In this group of patients, anasto-
mosis was less frequently performed than in the first

and second groups, but it remains the method of choice
for surgical treatment. Conservative treatment was
given to 22% of patients in this group, continuing to be
ill and receiving rehabilitation therapy. (Table 6).
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Table 6
Indicators of types of treatment for patients in the third group (n=133)

No Types of treatment Number abs. %

1. Single-barrel stoma placement 26 19,5

2. Double-barreled stoma 38 28,6

3. Overlay anastomosis 24 18,0

4. Reconstructive surgeries 15 11,3

5. Conservative treatment 30 22,6

Total: 133 100

Of the 397 patients, 74 (18%) received conserva-
tive treatment. In the first group 4 (3%) after surgery,
additional conservative treatment was performed, signs
of intestinal obstruction were resolved and no addi-
tional surgery was required, in the second group 40
(30%) patients who had previously undergone surgery

after a conservative therapy, the symptoms of Dynamic
Intestinal Obstruction had been resolved, and no sur-
gery was needed, and in the third group 30 (23%) in the
history of repeated surgical interventions during con-
servative treatments, signees of dynamic intestinal ob-
struction had been solved (Table 7).

Table 7

Patients who received conservative treatment (n=397)

Percentage of the total
Groups Number of patients % Number abs. % number of patients in
the group, %
1 131 33,0 4 5,4 3,1
2 133 33,5 40 54,1 30,1
3 133 33,5 30 40,5 22,6
Total: 397 100 74 100 18,6

A comparative analysis of the surgical treatment
of 397 patients showed the following results. The pre-
ferred method of surgical treatment is the application of
anastomoses 130 (40%) in all examined groups, the ra-
tio to the total number of patients 33%, the second place

is the imposition and closure of bipolar stoma 108
(33%) out of the total of 27%, the impositions and clo-
sures of single stoma 49 (15%) out of a total of 12%
and reconstructive operations 36 (11%), out of 9%, it
will be as follows (Table 8).

Table 8
Indicators of patients after surgical treatment (n=397)
Groups Total in Total n=397

Operation name groups

Groupl Group 2 Group 3

n % n % n % n % %
1 Closure of a single stoma 8 6,3 | 15161 | 26 | 252 | 49 | 152 12,3
2 | Closure a double-barreled stoma | 35 | 27,6 | 35 | 37,6 | 38 | 36,9 | 108 | 33,4 27,2
3 Overlay anastomosis 78 | 614 |28 | 30,1 | 24 | 23,3 | 130 | 40,2 32,7
4 Reconstructive surgery 6 47 115]1161 | 15 | 146 | 36 | 111 9,1

Total: 127 | 100 | 93 | 100 | 103 | 100 | 323 | 100 81,4

In our study, the timing of reconstructive opera-
tions was developed taking into account the disease for
which the stoma was performed, the volume of surgical
intervention performed and the general condition of the
patient; abdominal trauma - 2.5-4 months, ulcerative-
inflammatory diseases - 8-10 months.

A comparative treatment analysis of 397 patients
showed the following results. The predominant method
of surgical treatment is the application of anastomoses

130 (40%) in all examined groups, the ratio to the total
number of patients 33%, in the second place the appli-
cation and closure of bipolar stoma 108 (33%) out of
the total 27%, the imposition and closing of single
stoma 49 (15%) out of all 12% and reconstructive sur-
geries 36 (11%) from the total 9%, the conservative
treatment was carried out in the first group 4 (3%), the
second group 40 (30%), the third group 30 (23%), that
is, 74 (19%) to patients from all studied (table 9).
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Table 9
General indicators of treatment of patient groups (n=397)
_ Group 2 Group 3 .
Group 1 n=131 n=133 n=133 Total:
Name of treatment n % Name of treatment n % n % n %
Overlays Closing
Single-barreled 8 6,1 | single-barrel 15 11,3 26 19,5 49 12,3
stoma stoma
Overlays
double-barreled 35 26,7 | Closing 35 26,3 38 28,6 | 108 | 27,2
stoma double-barreled stoma
Overlays 78 | 595 | Overlays 28 | 211 | 24 | 180 | 130 | 327
anastomosis anastomosis
Recon§tructlve 6 46 Recon_structlve 15 11,3 15 113 36 0.1
operation operation
Conservative
treatment 4 3.1 Conservative treatment 40 301 30 22,6 “ 18,6
Total: 131 | 100 | Total: 133 | 100 | 133 | 100 | 397 | 100

The type of anastomosis formed largely depends
on the topographic-anatomical relationships that cur-
rently exist in the abdominal cavity. To select a rational
method of operation, the type of ileum or colostomy
formed, the volume of resection performed, and the
length of the proximal and distal parts of the intestinal
tube to the stoma are also of no small importance.

The quality of life, study of 397 patients was
achieved using the European Quality of Life question-
naire EuroQol-5D and the visual-analogous scale
(VAS) to determine the intensity of pain syndrome,
having undergone the standard validation procedure.

Analysis of the results of the quality of life, study
(QL) of 397 patients showed that the data received in
all three groups were different, the deterioration of the
QL indicators of the first group did not differ greatly
from the normal, in the second group it was found that
the patients' PC indicators deteriorated moderately, and
in the third group this QL indicator of the patients sig-
nificantly worsened and slowly recovered.

The most deteriorating parameters of the Euro
Qol-5D questionnaire were pain/discomfort and anxi-
ety/depression. QL studies of patients in all groups
were conducted before and after surgical treatment (Ta-
ble 10-11).

Table 10
Indicators of the Euro Qul-5D questionnaire before treatment (n=397)
Numb- M (mo- S BA P/D (Pain/Dis- A/D (Anxi- EQ health
Group ner of bility) (Self- (House- comfort) ety/Depression) score
S patients ser- hold ac-
vice) tivity)
1 131 1 1 0,39658 0,123 0,08611 0,66271
2 133 1 1 0,3404 0,123 0,08465 0,6645
3 133 1 1 0,34767 0,123 0,08727 0,65795
Total: 397 1 1 0,36138 0,123 0,08601 0,661705
Pain/discomfort and anxiety/depression de- to normal in the first group immediately after surgical

scriptors were largely abnormal in the second and third
groups and slowly recovered, with QL rates returning

treatment.

Table 11
Indicators of the Euro Qul-5D gquestionnaire after treatment (n=397)
S BA .
Numb- -1\ o | (Self- | (House- | P/D (Pain/Dis- | AP AN E6 bt
Group ner of I~ ety/Depres-
. bility) ser- hold ac- comfort) - score
S patients . - sion)
vice) tivity)
1 131 1 1 0,38922 0,4979 0,95208 -0,57638
2 133 1 1 0,3259 0,5244 1,025 -0,6124
3 133 1 1 0,3501 0,3727 0,9483 -0,4421
Total: 397 1 1 0,354912 0,464848 0,975237 -0,54345
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A study of 397 patients showed that the most af-
fected parameters of QL pain/discomfort and anxi-
ety/depression contributed to this was the emotional
state of the patients.

Pain syndrome as a strong stimulus primarily acts
on the emotional state of patients being a provocative
factor for the deterioration of QL patients.

To fully evaluate the quality of life of patients, two
or more questionnaires covering the most disturbed de-
scriptors and indicators are required. To study the pa-
rameters of pain syndrome we used the scale (VAS) for
the completeness of the study used its modified form.

The indicators of VAS prior to surgical treatment
revealed in the first group light pain (1-3 points) in 113
(869%), moderate pain (4-6 points) for 18 (14%), in the
second group mild pain in 51 (38%), moderated in 80
(60%), very severe pain (7-9 points) at one patient, un-
bearable pain (10 points) on a patient, in the third group
slight pain in 15 (11%), moderate in 96 (72%), very
strong 184% (14%), intolerable pain in 3 (2%) patients
(table 12).

Table 12
VAS scale indicators before treatment (n=397)
Groups Num_ber of 1-no pain | 2-mild pain 3-moderate 4—ve_ry severe 5—un_bearab|e
patients (0) (1-3) pain (4-6) pain (7-9) pain (10)

1 131 0 113 18 0 0

2 133 0 51 80 1 1

3 133 0 15 96 18 3
Total: 397 0 179 194 19 4

After surgical treatment in all three groups, the
pain syndrome regressed to disappear, and only one pa-
tient in the second group and four patients in the third
group sustained mild pain, which proves the effective-
ness of the treatment. The modified version of VAS and
its five parameters allow for more detailed examination

of pain syndrome, absence of pain (0 points), weak pain
(1-3 points), moderate pain (4-6 points), very severe
pain (7-9 points), intolerable pain (10 points) which
means the maximum possible sensation of the pain syn-
drome. The postoperative parameters of pain sensation
in patients are given in the following table (Table 13).

Table 13
VAS scale indicators after treatment (n=397)
. 3-moder- | 4-veryse- | 5-unbeara-
Groups Numtti)eerr]tzf Pa- 1 1.no pain (0) ;mn}'lld?)) ate pain vere pain ble pain
P (4-6) (7-9) (10)

1 131 131 0 0 0 0

2 133 132 1 0 0 0

3 133 129 4 0 0 0
Total: 397 392 5 0 0 0

The modified version of the VAS and its five pa-
rameters allow a more detailed examination of pain
syndrome, no pain (0 points), mild pain (1-3 points),
moderate pain (4-6 points), very severe pain (7-9
points), unbearable pain (10 points) which means the
maximum possible sensation of pain.

Conclusion

Thus, patients aged 18-59 observed 93%, for the
proportion of men 55% and women 45%, the disease
came mainly in the working age which makes the prob-
lem very urgent.

Postoperative follow-up of patients in the first
group showed that the highest number of anastomoses
were 78 (60%), the second number was 35 (27%), 8
(6%), reconstructive surgeries 6 (5%), conservative
treatment 4 (3%). For patients in this group, the appli-
cation of anastomoses is the preferred method of choos-
ing surgery that allowed early recovery.

A comparative analysis of surgical treatment of
397 patients showed the following results. The predom-
inant method of surgical treatment is anastomosis 130
(40%) in all examined groups, the ratio to the total num-
ber of patients 33%, the second place is the imposition
and closure of bipolar stoma 108 (33%) out of the total
27%, the impositions and closures of single stoma 49

(15%) out of a total of 12% and reconstructive surgery
36 (11%) from the total of 9%.

Analysis of the results of the quality of life, study
(QL) of 397 patients showed that the data received in
all three groups were different, the deterioration of the
QL indicators of the first group did not differ greatly
from the normal, in the second group it was found that
the patients' PC indicators deteriorated moderately, and
in the third group this PC indicator of the patients sig-
nificantly worsened and slowly recovered.

The most deteriorating parameters of the Euro
Qol-5D questionnaire were pain/discomfort and anxi-
ety/depression.

The Visual Analogous Scale (VAS) and its five
parameters allow more detailed examination of pain
syndrome, absence of pain (0 points), weak pain (1-3
points), moderate pain (4-6 points), very severe pain (7-
9 points), intolerable pain (10 points) which means the
maximum possible version of pain.

Conclusion

1. Analysis of observations showed that, the dis-
ease of patients comes mainly at the working age of 18-
59 years about 93% which makes the problem very re-
gent.
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2. The predominant method of surgical treatment
is the application of anastomoses 130 (40%) in all stud-
ied groups, the ratio to the total number of patients
33%, in the second place the application and closure of
bipolar stoma 108 (33%) out of a total of 27%.

3. A study of 397 patients showed that the most
affected parameters of QL pain/discomfort and anxi-
ety/depression were the emotional state of the patients.

4. The visual-analogous scale and its five parame-
ters allow more detailed examination of pain syndrome,
absence of pain (0 points), weak pain (1-3 points), mod-
erate pain (4-6 points), very severe pain (7-9 points),
unbearable pain (10 points) which means the maximum
possible feeling of pain.
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The article describes in detail the historical aspects of such a serious disease as trigeminal neuralgia, the
dynamic development of methods and techniques of conservative and surgical treatment. In connection with the
development of medicine and the emergence of modern diagnostic methods, an analysis and importance for deter-
mining the severity of trigeminal neuralgia are given. The advantages of methods for treating trigeminal neuralgia,
the validity of a differentiated approach taking into account the severity of the disease is given. Studies of the
quality of life of patients using questionnaires, based on the analysis of the data obtained, the choice of a method
for treating trigeminal neuralgia and improving the results.
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Relevance

Trigeminal neuralgia (TN) is a syndrome charac-
terized by sudden, short-term, intense, recurring pain in
the innervation zone of one or more branches of the tri-
geminal nerve. This definition of TN is confirmed by
the International Association for the Study of Pain
[1,4,12,19]. Pain syndrome in long-term recurrent
courses of neuralgia can change - it can become con-
stant, diffuse, acquire a "burning"”, " aching"
character [5,11,16,18].

Trigeminal neuralgia is quite common and makes
up from thirty to fifty patients per hundred thousand in-
habitants in most countries of the world, and the inci-
dence according to the World Health Organization
(WHO) reaches three to five cases per hundred thou-
sand inhabitants during the year. At present, it is not
possible to accurately estimate the incidence and mor-
bidity, since patients are most often treated by various
specialists at their place of residence [6,7,11,13,15,19].

At the current stage of development of medicine,
a more valuable method for diagnosing trigeminal neu-
ralgia is Magnetic resonance imaging (MRI) from 1.5
to 3.0 Tesla, according to T2 (3D-FIESTA, DRIVE or
CISS), time-of-flight magnetic resonance angiography
(MRA) (3D-TOF), as well as contrast-enhanced
weighted according to T1 mode [2,5,14,16,17].

A more modern and very important method in di-
agnosing trigeminal neuralgia is electroneuromyogra-
phy (ENMG), which determines the level of damage to
the branches of the nerve, i.e., central or peripheral ir-
ritation. ENMG allows us to choose the tactics of sur-
gical or conservative treatment of trigeminal neuralgia
taking into account the level of damage [1,2,5,14,16].

Currently, quality of life (QOL), based on the pa-
tient's subjective feelings, is an important, and in some
situations one of the main criteria for assessing the ef-
fectiveness of treatment in clinical trials. Quality of life
reflects the impact of the disease and treatment on the
patient's well-being and characterizes his physical,

pressing",

emotional and social well-being, which changes under
the influence of the disease or its treatment, so scientists
around the world have increasingly begun to study
[3,8,9,10].

Purpose of the study: Improving the treatment re-
sults of patients with trigeminal neuralgia through a dif-
ferentiated approach taking into account the severity of
the course and assessing the quality of life.

Material and methods

The study is based on the results of observations
of 171 patients with trigeminal neuralgia who were
treated in the inpatient department of the Tashkent
Medical Academy, a multidisciplinary clinic, and the
neurosurgery department in the period from 2019 to
2023.

To establish a diagnosis and choose a treatment
method, all patients underwent a comprehensive exam-
ination, including clinical, neurological and instrumen-
tal research methods.

During the initial examination of patients, as the
main criteria for trigeminal neuralgia (TN), attention
was paid to the presence of the following symptoms -
unilateral paroxysmal facial pain; the presence of a trig-
ger zone; soreness of the Vale points (pressure on
which causes an attack), increased pain when eating
and talking; a positive effect from treatment with Finley
psinom at the initial stages of the disease. The presence
of such symptoms as hypertonicity of the masticatory
muscles, autonomic disorders, hypesthesia of the inner-
vation zones of individual branches or the entire half of
the face were also checked. NTN is characterized by the
presence of short attacks (2-15 min), which can be re-
peated frequently (up to 30 times a day).

We give an important place in establishing the di-
agnosis and determining further treatment tactics to
magnetic resonance imaging (MRI) data from 1.5t0 3.0
Tesla, according to T2 (3D-FIESTA, DRIVE or CISS),
time of flight magnetic resonance angiography (MRA)
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(3D-TOF), as well as contrast-enhanced weighted ac-
cording to T1 mode to determine neurovascular con-
flict.

In our studies, we used electroneuromyography
(ENMG), which determines the level of damage to the
nerve branches, i.e., central or peripheral irritation with
a reliability of 75%, giving us the opportunity, taking
into account the level of damage, to choose the tactics
of surgical or conservative treatment of trigeminal neu-
ralgia.

The quality of life of patients was assessed using
the questionnaires "Assessment of the quality of life in
trigeminal neuralgia” and "Assessment of pain syn-
drome in trigeminal neuralgia” developed by the Re-
publican Specialized Scientific and Practical Medical
Center for Neurosurgery.

Results and discussion

The results of observations of 171 patients with
trigeminal neuralgia who were treated in the inpatient
department of the Tashkent Medical Academy, a mul-
tidisciplinary clinic, and the neurosurgery department
in the period from 2019 to 2023 were studied.

All patients were divided into three groups accord-
ing to treatment methods, severity of trigeminal neural-
gia and somatic status.

The first group included 55 (32.2%) patients who
underwent conservative treatment, blockade of the pe-
ripheral branches of the trigeminal nerve. The second
group included 57 (33.3%) patients who underwent
Gasser's node blockade, exeresis of the branches of the
trigeminal nerve. The third group consisted of 59
(34.5%) patients who underwent microvascular decom-
pression of the trigeminal nerve root.

By age, patients were distributed according to the
WHO classification, which provides for the identifica-
tion of age groups: young age 14-19 years; younger
middle age 20-44 years; older middle age 45-59 years;
elderly age 60-74 years; old age 75-89 years.

Distribution of patients by age and gender showed
that among the patients, women prevailed - 103
(60.2%), there were 68 (39.8%) men, which is 1.5 times
less than women. Most patients 71 (41.5%) were of
middle and old age, the maximum number of patients
was in the age group of 60-74 years, 52 (30.4%), which
is consistent with the data of world scientists.

When examining the somatic status, it was re-
vealed that among 171 patients, 69 (40.5%) patients
had somatic pathology, manifested in the form of arte-
rial hypertension in 53 (31.0%) patients, ischemic heart
disease in 13 patients (7.8%). In 19 (11.2%) observa-
tions, diabetes mellitus was noted, in 4 (2.6%) patients,
liver pathology, and in 1 (0.9%), renal failure. It should
be noted that the same patient had a combination of two
or more somatic diseases, especially cardiovascular
diseases.

Analysis of provoking factors based on the results
of the study showed that almost all patients had: pro-
voking factors such as chewing and talking in more
than 93% of cases, the second place is taken by the fac-
tor of touch - up to 8% of observations, the rest are cold,
brushing teeth, washing, shaving and opening the
mouth in less than 5% of cases.

Before admission to the clinic, all patients re-
ceived complex conservative treatment, patients were
treated by dentists, neurologists, maxillofacial sur-
geons.

During examination of patients, the following
symptoms were identified as the main criteria of tri-
geminal neuralgia: unilateral paroxysmal facial pain,
the presence of a trigger zone in 171 patients examined;
localization of trigger zones gave the following results,
with a total of 33 (19.3%) observations; among 33 pa-
tients with trigger points, the nasolabial triangle ranks
first in localization 16 (48.5), the mental region ranks
second 8 (24.3%), the frontal-zygomatic region ranks
third 3 (9.1%), and the remaining zones are the oral
cavity, cheek, parotid region, Vale points, neck in the
area of the spinous processes of the 111-1V cervical ver-
tebrae from 3% to 6% of cases.

We also checked for symptoms of hypertonicity of
the masticatory muscles, autonomic disorders, and hy-
poesthesia of the innervation zones of individual
branches or the entire half of the face. At the same time,
it was confirmed that trigeminal neuralgia is character-
ized by the presence of short attacks (2-15 min), which
can be repeated frequently (up to 30 times a day). The
study of sensitivity disorders in the innervation zone of
the trigeminal nerve branches yielded the following re-
sults.

In our study, out of a total of 171 patients, 92
(54%) had impaired sensitivity in the innervation zone
of the trigeminal nerve branches: 52.2% of cases of hy-
poesthesia, 40.2% of cases of paresthesia, 6.5% of
cases of hyperesthesia, and 1 case of anesthesia as a re-
sult of previous surgical interventions. This case was
observed among patients in the third group. As a result
of multiple exeresis operations, sensitivity in the inner-
vation zone was completely lost, and trophic changes
in the facial muscles of the face on the side of the lesion
of the trigeminal nerve branches occurred.

Vegetative disorders in our patients were observed
in 18 (10.5%) cases, of which 50.1% were hyperemia,
33.3% were lacrimation, 16.6% were salivation, if we
consider by groups 55.6% were in the third group,
27.7% were in the second group, and the least were
16.7% in the first group. After treatment, vegetative
disorders were restored.

Analysis of the 171 patients examined, by the lo-
cation of the affected branches of the trigeminal nerve,
showed the following results.

134 (78.4%) patients had trigeminal neuralgia on
the right, 34 (19.8%) on the left, and in 3 (1.8%) obser-
vations on both sides.

In our observations, the second (33.3%) and sec-
ond + third branches (4.6%) were most often affected
in the patients under study, and, as noted above, right-
sided neuralgia was noted in most cases, which proves
its typicality.

Thus, in our observations, 2 branches were most
often affected simultaneously in 50.9% of patients.
Damage to all three branches was observed in 31.9%
and one branch in 17.2%. Most often, the pain syn-
drome was on the right in 78.4%, on the left in 19.8%
and on both sides in 1.8% of cases. The data we ob-
tained from the study of patients are consistent with the
literature data of world authors.
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Positive results among the 171 patients under
study were noted in 163 (95.0%), without changes in 8
(5.0%). The best indicators were in group 3, all patients
in this group received positive results. This proves the
effectiveness of the surgical intervention method with
a differentiated approach to the treatment of trigeminal
neuralgia, taking into account the somatic status of the
patient.

The analysis of the obtained data showed that 87%
of patients in the third group showed significant im-
provement, 13% showed improvement, no change, in
the second group 25.5% showed significant improve-
ment, 66.7% showed improvement, in the first group
only 9.2% showed significant improvement, 83.3%
showed improvement, in the first and second groups no
change in almost equal proportions more than 7% of
cases.

In our studies, microvascular decompression of
the trigeminal nerve root at the brainstem turned out to
be a more effective surgical intervention method, since
87% of the total number of patients treated in this group
showed significant improvement. In our studies, ques-
tionnaires from the Republican Specialized Scientific
and Practical Medical Center of Neurosurgery were
used to assess the quality of life and pain syndrome in
patients with trigeminal neuralgia.

The use of the questionnaire "Assessment of the
quality of life in trigeminal neuralgia" showed that the
quality of life in all the studied groups was similar: that
is, before the operation, the quality of life, indicators in
all groups were low.

After the treatment, the quality of life, indicators
immediately began to improve in patients with trigem-
inal neuralgia, this was especially noticeable in the third
group, and positive results were also shown by patients
in the second and first groups.

The use of the questionnaire "Assessment of pain
syndrome in trigeminal neuralgia” in the third period
showed that the parameters of pain syndrome in the pre-
operative period in the studied patients in all groups dif-
fered from each other with a difference in points.

High indicators were recorded in the first group
before the operation, which corresponded to a severe
degree of severity of the pain syndrome, and after the
treatment in all groups, a decrease in it to an average
degree was observed in both the first and second
groups, which was noted by the data obtained as a result
of using the questionnaires.

Analyzing the anamnestic data of these patients, |
would like to draw attention to the following points in-
dicating the complexity of diagnosing the disease and,
accordingly, incorrect treatment of patients. Thus, out
of 5 patients with neuralgia of the first branch, 3 had
previously been diagnosed with migraine, and appro-
priate therapy was carried out. However, the most dif-
ficult and causing certain damage to health are neural-
gias of the 3rd or third branch. Almost all patients of
the second group (57) consulted dentists about tooth-
ache.

Almost all patients underwent therapy at the den-
tist, including tooth extraction. Further progression of
pain allowed to correctly establish the diagnosis and
conduct further therapy of the underlying disease.

Thus, comparative assessment data on all used
questionnaires of quality of life and pain syndrome in

patients with TN before and after microvascular de-
compression of the trigeminal nerve root correlated
with each other.

According to the questionnaire "Assessment of
pain syndrome in trigeminal neuralgia": a sum of up to
10 points - mild severity of trigeminal neuralgia, 11-21
points - moderate severity of trigeminal neuralgia, 22-
32 points - severe severity of trigeminal neuralgia. As-
sessment of pain syndrome in trigeminal neuralgia ac-
cording to the questionnaire made it possible to deter-
mine in 171 patients mild pain syndrome in 41 (24.4%),
moderate pain in 121 (71.3%), severe pain in 9 (5.2%),
and in the postoperative period - a complete absence of
pain was noted in 166 (97.3%) and in 5 (2.9%) - mild
pain syndrome.

According to the questionnaire "Assessment of the
quality of life in trigeminal neuralgia": a sum of up to
10 points is a slight deterioration in the quality of life,
11-21 points is a moderate deterioration in the quality
of life, 22-33 points is a significant deterioration in the
quality of life. Assessment of the quality of life accord-
ing to the questionnaire in 171 patients with trigeminal
neuralgia showed a significant deterioration in the qual-
ity of life in the preoperative period in 130 (76.5%) pa-
tients, and a deterioration in the quality of life in 41
(24.4%). And in the postoperative period, patients with
a significant improvement in the quality of life
amounted to 18 (10.4%) and with improvement - 146
(85.4%), a slight improvement in the quality of life was
noted in 7 (4.3%) patients.

Conclusions

1. Distribution of patients by age and gender
showed that among the patients, women prevailed - 103
(60.2%), men were 68 (39.8%), which is 1.5 times less
than women. Most patients 71 (41.5%) were of middle
and old age, the maximum number of patients was in
the age group of 60-74 years, 52 (30.4%), which is con-
sistent with the data of world scientists.

2. Provoking factors such as chewing and talking
more than 93% of cases, the second place is taken by
the factor of touch - up to 8% of observations, the rest
are cold, brushing teeth, washing, shaving and opening
the mouth less than 5% of cases.

3. When examining the somatic status, it was re-
vealed that among 171 patients, 69 (40.5%) had con-
comitant pathology, such as arterial hypertension in 53
(31.0%), ischemic heart disease in 13 (7.8%) cases, di-
abetes mellitus was noted in 19 (11.2%) observations,
liver pathology in 4 (2.6%) and renal failure in 1
(0.9%).

4. Trigger zones in 171 patients in a total of 33
cases (19.3%) of observations, among 33 the following
were revealed: nasolabial triangle 16 (48.5), mental re-
gion 8 (24.3%), frontal-zygomatic region 3 (9.1%),
other zones such as the oral cavity, cheek, parotid re-
gion, Vale points, neck in the area of the spinous pro-
cesses of the I11-1V cervical vertebrae from 3% to 6%
of cases. 5. In our study, out of 171 patients, 92 (54%)
had impaired sensitivity in the innervation zone of the
trigeminal nerve branches (52.2% of cases of hypoes-
thesia, 40.2% of cases of paresthesia, 6.5% of cases of
hyperesthesia, and 1 case of anesthesia as a result of
previous surgical interventions.

6. Autonomic disorders were observed in our pa-
tients in 18 (10.5%) cases, of which the most common
were 50.1% hyperemia, 33.3% lacrimation, and 16.6%
of cases of salivation.
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7. Positive results after treatment of 171 patients
were noted in 163 (95.0%), and unchanged in 8 (5.0%),
which proves that all methods of treating neuralgia are
quite effective when used in a differentiated manner.

8. Assessment of pain syndrome in trigeminal neu-
ralgia using a questionnaire allowed us to determine
mild pain syndrome in 41 (24.4%) patients, moderate
pain syndrome in 121 (71.3%), severe pain syndrome
in 9 (5.2%), and in the postoperative period, a complete
absence of pain was noted in 166 (97.3%) and mild pain
syndrome in 5 (2.9%). 9. Assessment of quality of life
using a questionnaire in 171 patients with trigeminal
neuralgia showed a significant deterioration in quality
of life in the preoperative period in 130 (76.5%) pa-
tients, and a deterioration in quality of life in 41
(24.4%). In the postoperative period, patients with a
significant improvement in quality of life amounted to
18 (10.4%) and with improvement — 146 (85.4%), a
slight improvement in quality of life was noted in 7
(4.3%) patients.
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The article describes in detail the historical aspects of such a serious disease as trigeminal neuralgia, the
dynamic development of methods and techniques of conservative and surgical treatment. In connection with the
development of medicine and the emergence of modern diagnostic methods, an analysis and importance for deter-
mining the severity of trigeminal neuralgia are given. The advantages of methods for treating trigeminal neuralgia,
the validity of a differentiated approach taking into account the severity of the disease is given. Studies of the
quality of life of patients using questionnaires, based on the analysis of the data obtained, the choice of a method
for treating trigeminal neuralgia and improving the results.
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Relevance

Trigeminal neuralgia is quite common and ac-
counts for thirty to fifty patients per hundred thousand
inhabitants in most countries of the world, and the inci-
dence according to the World Health Organization
(WHO) reaches three to five cases per hundred thou-
sand inhabitants during the year. Currently, it is not
possible to accurately estimate the incidence and inci-
dence, since patients are most often treated by various
specialists at their place of residence [7,10,12,13,16].

Symptoms of trigeminal neuralgia were first de-
scribed in more detail and its treatment was proposed
by John Locke, an English philosopher, a philosopher
of consciousness, who studied Plato and Aristotle dur-
ing the English ambassador's wife in 1677 with parox-
ysmal pain in the right side of the face. To treat this
disease, he prescribed laxatives, after using them for
several weeks, he observed a significant reduction in
neuralgia attacks. Then, about a century later, Nicholas
Andre in 1756 described the pain syndrome in trigemi-
nal neuralgia and called it "tic doloreux". Andre
thought that the occurrence of pain syndrome was as-
sociated with facial muscle contractions as a result of
irritation of the branches of the trigeminal nerve, due to
the production of fluids. Based on his hypothesis, he
used an alkali solution for local application in order to
destroy the second branch through the suborbital open-
ing for several days until the root was completely de-
stroyed [1,3,4,9,11,12,13,14,16].

At the current stage of development of medicine,
a more valuable method for diagnosing trigeminal neu-
ralgia is Magnetic resonance imaging (MRI) from 1.5
to 3.0 Tesla, according to T2 (3D-FIESTA, DRIVE or
CISS), time-of-flight magnetic resonance angiography
(MRA) (3D-TOF), as well as contrast-enhanced
weighted according to T1 mode
[1,3,4,9,11,12,13,14,16].

The disadvantages of MTR include low resolution
in the diagnosis of small arterial branches and veins, as

well as the inability to determine thickening of the
arachnoid membrane and distal root compression.
Thus, most authors indicated that this protocol is not
effective enough to accurately determine neurovascular
conflict in trigeminal neuralgia
[1,3,4,9,11,12,13,14,16].

A more modern and very important method in the
diagnosis of trigeminal neuralgia is electroneuromyog-
raphy (ENMG), which determines the level of damage
to the nerve branches, i.e., central or peripheral irrita-
tion. ENMG gives us the opportunity, taking into ac-
count the level of damage, to choose the tactics of sur-
gical or conservative treatment of trigeminal neuralgia
[5,6,12,15].

Currently, quality of life (QOL), based on the pa-
tient's subjective feelings, is an important, and in some
situations one of the main criteria for assessing the ef-
fectiveness of treatment in clinical trials [2,8,12].

It should be noted that the analysis of the literature
shows the creation of a single registry of patients with
trigeminal neuralgia receiving treatment from family
doctors, dentists, ophthalmologists, neurologists and
other specialists. A differentiated approach to the treat-
ment of patients, taking into account the severity of tri-
geminal neuralgia, gives us the opportunity to improve
treatment outcomes and quality of life.

Purpose of the study: Improving the treatment
outcomes of patients with trigeminal neuralgia through
a differentiated approach, taking into account the sever-
ity of the course and assessing the quality of life.

Material and methods

The study is based on the results of observations
of 171 patients with trigeminal neuralgia who were
treated in the inpatient department of the Tashkent
Medical Academy, a multidisciplinary clinic, and the
neurosurgery department in the period from 2019 to
2023.
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To establish a diagnosis and select a treatment
method, all patients underwent a comprehensive exam-
ination, including clinical, neurological and instrumen-
tal research methods.

During the initial examination of patients, the fol-
lowing symptoms were taken into account as the main
criteria for trigeminal neuralgia (TN): unilateral parox-
ysmal facial pain; the presence of a trigger zone; sore-
ness of the Vale points (pressure on which causes an
attack), increased pain when eating and talking; a posi-
tive effect from treatment with Finley Psin in the initial
stages of the disease. The presence of symptoms such
as hypertonicity of the masticatory muscles, autonomic
disorders, and hypoesthesia of the innervation zones of
individual branches or the entire half of the face were
also checked. TN is characterized by the presence of
short attacks (2-15 minutes), which can be repeated fre-
quently (up to 30 times a day).

An important place in establishing a diagnosis and
determining further treatment tactics is given to mag-
netic resonance imaging (MRI) data from 1.5 to 3.0
Tesla, by T2 (3D-FIESTA, DRIVE or CISS), time of
flight magnetic resonance angiography (MRA) (3D-
TOF), as well as contrast enhanced weighted by T1
mode to determine neurovascular conflict.

In our studies, we used electroneuromyography
(ENMG), which determines the level of damage to the
nerve branches, i.e., central or peripheral type irritation
with a reliability of 75%, giving us the opportunity, tak-
ing into account the level of damage, to choose the tac-
tics of surgical or conservative treatment of trigeminal
neuralgia.

The quality of life of patients was assessed using
the questionnaires "Assessment of the quality of life in
trigeminal neuralgia" and "Assessment of pain syn-
drome in trigeminal neuralgia” developed by the Re-
publican Specialized Scientific and Practical Medical
Center for Neurosurgery.

Results and discussion

The results of observations of 171 patients with
trigeminal neuralgia who were treated in the inpatient
department of the Tashkent Medical Academy, a mul-
tidisciplinary clinic, and the neurosurgery department
from 2019 to 2023 were studied.

All patients were divided into three groups accord-
ing to treatment methods, the severity of trigeminal
neuralgia, and the state of their somatic status.

The first group included 55 (32.2%) patients who
underwent conservative treatment, blockade of the pe-
ripheral branches of the trigeminal nerve.

The second group included 57 patients (33.3%)
who underwent Gasserian ganglion block and trigemi-
nal nerve branch exeresis. The third group consisted of
59 patients (34.5%) who underwent microvascular de-
compression of the trigeminal nerve root.

By age, the patients were distributed according to
the WHO classification, which provides for the identi-
fication of age groups: young age 14-19 years; younger
middle age 20-44 years; older middle age 45-59 years;
elderly age 60-74 years; old age 75-89 years.

The distribution of patients by age and gender
showed that among the patients, women predominated
- 103 (60.2%), there were 68 men (39.8%), which is 1.5

times less than women. The majority of patients 71
(41.5%) were of middle and old age, the maximum
number of patients was in the age group of 60-74 years,
52 (30.4%), which is consistent with the data of world
scientists.

When examining the somatic status, it was re-
vealed that among 171 patients, 69 (40.5%) patients
had somatic pathology, manifested in the form of arte-
rial hypertension in 53 (31.0%) patients, ischemic heart
disease in 13 patients (7.8%). In 19 (11.2%) observa-
tions, diabetes mellitus was noted, in 4 (2.6%) patients
liver pathology and in 1 (0.9%) renal failure.

It should be noted that in one and the same patient,
a combination of two or more somatic diseases was
noted, this was especially characteristic of cardiovascu-
lar diseases.

Analysis of provoking factors based on the results
of the study showed that almost all patients had: pro-
voking factors such as chewing and talking in more
than 93% of cases, the second place is taken by the fac-
tor of touch - up to 8% of observations, the rest are cold,
brushing teeth, washing, shaving and opening the
mouth in less than 5% of cases.

During examination of patients, the following
symptoms were identified as the main criteria of tri-
geminal neuralgia: unilateral paroxysmal facial pain,
the presence of a trigger zone in 171 patients examined;
localization of trigger zones gave the following results,
with a total of 33 (19.3%) observations; among 33 pa-
tients with trigger points, the nasolabial triangle ranks
first in localization 16 (48.5), the mental region ranks
second 8 (24.3%), the frontal-zygomatic region ranks
third 3 (9.1%), and the remaining zones are the oral
cavity, cheek, parotid region, Vale points, neck in the
area of the spinous processes of the I11-1V cervical ver-
tebrae from 3% to 6% of cases.

We also checked for symptoms of hypertonicity
of the masticatory muscles, autonomic disorders, and
hypoesthesia of the innervation zones of individual
branches or the entire half of the face. In this case, we
were convinced that trigeminal neuralgia is character-
ized by the presence of short attacks (2-15 min), which
can be repeated frequently (up to 30 times a day).

The study of sensitivity disorders in the innerva-
tion zone of the trigeminal nerve branches gave the fol-
lowing results. In our study, out of 171 total, 92 (54%)
patients had sensitivity disorders in the innervation
zone of the trigeminal nerve branches: 52.2% of cases
of hypesthesia, 40.2% of cases of paresthesia, 6.5% of
cases of hyperesthesia, and 1 case of anesthesia as a re-
sult of previous surgical interventions. This case was
observed among patients in the third group. As a result
of multiple exeresis operations, sensitivity in the inner-
vation zone was completely lost, and trophic changes
in the facial muscles of the face on the side of the lesion
of the trigeminal nerve branches occurred.

Vegetative disorders in our patients were observed
in 18 (10.5%) cases, of which 50.1% were hyperemia,
33.3% were lacrimation, 16.6% were salivation, if we
consider by groups 55.6% were in the third group,
27.7% were in the second group, and the least were
16.7% in the first group. After treatment, vegetative
disorders were restored.
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An analysis of the 171 patients examined, by the
location of the affected branches of the trigeminal
nerve, showed the following results.

In 134 (78.4%) patients, trigeminal neuralgia was
noted on the right, in 34 (19.8%) on the left, and in 3
(1.8%) observations on both sides.

In our observations, the second (33.3%) and sec-
ond + third branches (4.6%) were most often affected
in the patients under study, and, as noted above, right-
sided neuralgia was noted in most cases, which proves
its typicality.

Thus, in our observations, 2 branches were most
often affected simultaneously in 50.9% of patients.
Damage to all three branches was observed in 31.9%
and one branch in 17.2%. Most often, the pain syn-
drome was on the right in 78.4%, on the left in 19.8%
and on both sides in 1.8% of cases. The data we ob-
tained from the study of patients are consistent with the
literature data of world authors.

Positive results among the 171 patients under
study were noted in 163 (95.0%), without changes in 8
(5.0%). The best indicators were in group 3, all patients
in this group received positive results.

This proves the effectiveness of the surgical inter-
vention method with a differentiated approach to the
treatment of trigeminal neuralgia, taking into account
the somatic status of the patient.

Analysis of the obtained data showed that 87% of
patients in the third group showed significant improve-
ment, 13% showed improvement, no change, in the sec-
ond group 25.5% showed significant improvement,
66.7% showed improvement, in the first group only
9.2% showed significant improvement, 83.3% showed
improvement, in the first and second groups no change
in almost equal proportions in more than 7% of cases.

In our studies, microvascular decompression of
the trigeminal nerve root at the brainstem turned out to
be a more effective surgical intervention method, since
87% of the total number of patients treated in this group
showed significant improvement. In our studies, ques-
tionnaires from the Republican Specialized Scientific
and Practical Medical Center of Neurosurgery were
used to assess the quality of life and pain syndrome in
patients with trigeminal neuralgia.

The use of the questionnaire “Assessment of the
quality of life in trigeminal neuralgia” showed that the
quality of life in all study groups was similar: that is,
before the operation, the quality of life, indicators in all
groups were low.

After the treatment, patients with trigeminal neu-
ralgia immediately began to improve their quality of
life, indicators, this was especially noticeable in the
third group, and positive results were also shown by pa-
tients in the second and first groups.

The use of the questionnaire "Assessment of pain
syndrome in trigeminal neuralgia” in the third period
showed that the parameters of pain syndrome in the pre-
operative period in the studied patients in all groups dif-
fered from each other with a difference in scores.

High indicators were recorded in the first group
before the operation, which corresponded to a severe
degree of severity of pain syndrome, and after the treat-
ment in all groups, its decrease to an average degree

was observed in both the first and second groups, which
was noted by the data obtained as a result of using ques-
tionnaires.

Analyzing the anamnestic data of these patients, |
would like to draw attention to the following points in-
dicating the complexity of diagnosing the disease and,
accordingly, improper treatment of patients. So, out of
5 patients with neuralgia of the first branch, 3 were pre-
viously diagnosed with migraine, and appropriate ther-
apy was carried out. However, the most difficult and
causing certain damage to health are neuralgias of the
3rd or third branch. Almost all patients of the second
group (57) consulted dentists about toothache.

Almost all patients underwent therapy at dentists,
including tooth extraction. Further progression of pain
allowed to establish a correct diagnosis and conduct
further therapy of the underlying disease.

According to the questionnaire "Assessment of
pain syndrome in trigeminal neuralgia”: the sum of up
to 10 points is a mild degree of severity of NTN, 11-21
points is an average degree of severity of NTN, 22-32
points is a severe degree of severity of NTN. Assess-
ment of pain syndrome in trigeminal neuralgia using
the questionnaire allowed us to determine mild pain
syndrome in 171 patients (41 (24.4%), moderate pain
syndrome in 121 (71.3%), severe pain syndrome in 9
(5.2%), and in the postoperative period, complete ab-
sence of pain was noted in 166 (97.3%) and mild pain
syndrome in 5 (2.9%).

According to the questionnaire "Assessment of the
quality of life in trigeminal neuralgia": a sum of up to
10 points means a slight deterioration in the quality of
life, 11-21 points means a moderate deterioration in the
quality of life, 22-33 points means a significant deteri-
oration in the quality of life. Assessment of quality of
life by questionnaire in 171 patients with trigeminal
neuralgia showed significant deterioration of quality of
life in 130 (76.5%) patients in the preoperative period,
and deterioration of quality of life in 41 (24.4%). And
in the postoperative period, patients with significant
improvement of quality of life amounted to 18 (10.4%)
and with improvement — 146 (85.4%), slight improve-
ment of quality of life was noted in 7 (4.3%) patients.

Conclusions:

1. Trigger zones in 171 patients in only 33 cases
(19.3%) of observations, among 33 the following were
revealed: nasolabial triangle 16 (48.5), mental region 8
(24.3%), frontal-zygomatic region 3 (9.1%), other
zones such as oral cavity, cheek, parotid region, Vale
points, neck in the area of spinous processes of 111-1V
cervical vertebrae from 3% to 6% of cases.

2. In our study, out of 171 total, 92 (54%) patients
had impaired sensitivity in the innervation zone of the
trigeminal nerve branches 52.2% of cases of hypesthe-
sia, 40.2% of paresthesia, hyperesthesia 6.5% and 1 ob-
servation of anesthesia as a result of previous surgical
interventions.

3. Vegetative disorders were observed in 18
(10.5%) cases in our patients, of which 50.1% were hy-
peremia, 33.3% were lacrimation, 16.6% were saliva-
tion.

4. Positive results after treatment of 171 patients
were noted in 163 (95.0%), no changes in 8 (5.0%),



Slovak international scientific journal # 86, (2024)

51

which proves that all methods of treating neuralgia are
quite effective when used in a differentiated manner.

5. Assessment of pain syndrome in trigeminal neu-
ralgia using a questionnaire allowed us to determine
mild pain syndrome in 171 patients in 41 (24.4%), mod-
erate pain in 121 (71.3%), severe pain in 9 (5.2%), and
in the postoperative period, a complete absence of pain
was noted in 166 (97.3%) and 5 (2.9%) had mild pain
syndrome.

6. Assessment of the quality of life using a ques-
tionnaire in 171 patients with trigeminal neuralgia
showed a significant deterioration in the quality of life
in 130 (76.5%) patients in the preoperative period, and
a deterioration in the quality of life in 41 (24.4%). And
in the postoperative period, patients with a significant
improvement in the quality of life amounted to 18
(10.4%) and with an improvement - 146 (85.4%), a
slight improvement in the quality of life was noted in 7
(4.3%) patients.
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Abstract

Objectives: The present study sought to investigate the role of thiol-disulfide homeostasis (TDH) acting as
a specific biochemical pathway of oxidative stress in the etiology of Developmental Dysplasia of the Hip (DDH).

Study Design: Randomised control trial.

Place and Duration of the Study: Department of Orthopedics and Traumatology, Harran University Faculty
of Medicine, Sanlurfa, Tiirkiye. From April 2020 to May 2023.

Methodology: Venous blood samples were collected from children with DDH and the control group. Partic-
ipants were assessed for oxidative stress status including TDH and systemic oxidative stress parameters. Clinical
outcomes were assessed using Tonnis grading and acetabular index measurements.

Results: After treatment, clinical scores in patients improved significantly than the pretreatment scores. In
DDH patients, systemic oxidative parameters were significantly higher than in the control group, while TDH val-
ues did not show a statistical difference. TDH metabolism in the patient group showed a significant improvement
after treatment.

Discussion: This is the first study to investigate the potential role of dynamic TDH metabolism in DDH.
There is no difference in TDH parameters between patients before treatment and the control group. However, TDH
improved significantly in DDH patients after treatment. This can be attributed to the decrease in overall oxidative

stress.

Keywords: developmental dysplasia of the hip, thiol-disulfide, oxidative stress.

Introduction

The hip joint is stabilized by the acetabulum, joint
capsule, and surrounding connective tissues. During
embryogenesis normal hip joint development may be
disrupted by various precipitating factors such as liga-
mentous laxity, breech presentation, and postnatal pos-
ture under the influence of hormonal and genetic fac-
tors. Based on this etiology that also includes postnatal
factors, Davies and Walker coined the term “Develop-
mental Dysplasia of the Hip (DDH)” in 1984. This term
has expanded the spectrum of the disease to cover ace-
tabular dysplasia, subluxation, and dislocation resulting
from capsular laxity and abnormal development of the
hip.?

Energy production is achieved by oxidative phos-
phorylation reactions at the cellular level, resulting in
endogenous formation of reactive oxygen species
(ROS). However, ROS may also result from exposure
to exogenous conditions such as aging, infection, xeno-
biotics, ischemia-reperfusion injury, high oxygen pres-

sure, and radiation.? ROS reportedly can damage bio-
logical structures and cause tissue damage, but these ef-
fects can be counterbalanced by antioxidant defense
systems. Under physiological conditions, ROS and an-
tioxidants are in equilibrium.® The condition when this
balance shifts in favor of ROS is called “oxidative
stress”. Oxidative stress has been shown to trigger the
etiopathogenesis of numerous diseases.*

Thiol-based antioxidant compounds containing
sulfhydryl (-SH) groups (albumin, cysteine, y-glutamyl
cysteine, cysteinyl glycine, glutathione, and homocys-
teine) act as a defense mechanism against oxidative
stress by reducing oxygen in ROS and oxidizing them-
selves.® This leads to covalent bonds of disulfide-based
(-S-S) compounds between ROS and oxidized thiol
groups. Such a decrease in the amount of native thiol-
(NT) and total thiol- (TT) based compounds and in-
crease in the amount of disulfide- (DS) based com-
pounds indicate oxidative stress. Conversely, an in-
crease in NT and TT indicates reduced oxidative stress.
This state is called thiol-disulfide homeostasis (TDH).
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Ability of DS-based compounds to be reduced back to
thiol-based compounds via reversible reactions allows
the maintenance of TDH. Studies have implicated
dysregulated TDH in the pathogenesis of numerous dis-
eases such as chronic renal failure, liver diseases, car-
diovascular diseases, diabetes, cancer, AIDS, rheuma-
toid arthritis, and neurodegenerative diseases.*

The relationship between oxidative stress and
DDH has already been demonstrated.® Based on the hy-
pothesis that normal or abnormal results of TDH, as an
oxidative stress mechanism, can provide useful infor-
mation about patients with DDH, this study sought to
investigate the relationship between DDH and dynamic
TDH.

Methodology

In this prospective study, patients who were diag-
nosed with and treated for DDH were assessed between
April 2020 and May 2023 at Harran University Faculty
of Medicine, Department of Orthopedics and Trauma-
tology. The study received local ethics committee ap-
proval (decision no: HRU/20.07.16-16987). The fami-
lies of all participants were informed about the study

procedure and provided written informed consent. The
study was conducted in accordance with the World
Medical Association’s Declaration of Helsinki and in-
cluded children aged 1.5-60 months who were diag-
nosed with primary DDH based on standardized clini-
cal criteria and radiographic examinations and had no
comorbidities. Patients with secondary diseases and
five patients diagnosed with cerebral palsy during fol-
low-up were excluded, and two patients were could not
be followed up.

The study involved the analysis and comparison of
oxidative stress values in 95 patients with DDH (Group
1) at initial presentation and at the end of the follow-up
period and those of 98 healthy controls (Group 2). Pa-
tients and controls had no significant difference in
terms of age (p <0.05). Patients were followed up for
2-23 months. Group | consisted of 95 patients (18
males and 77 females), age range: 1.5-60 months
(10.32 £ 8.95), and Group II consisted of 98 healthy
controls (32 males and 66 females), age range: 2-28
months (11.82 £ 4.79). The demographic characteris-
tics of the participants are presented in Table-1.

Table-1

Demographic characteristics of controls and patients

Demographics Patients Controls P-value
Number of patients (n) 95 98

Age (month) (mean + SD) 10.32 + 8.95 11.82+4.79 0.146
Sex

Female (n, %) 77 (81.05%) 66 (67.3%) *0.024
Male (n, %) 18 ( 18.95%) 32 (32.7%) '
*Significant at p < 0.05; Wilcoxon test; SD, standard deviation; n, number of patients

Patients with DDH were assessed for Tonnis grad-
ing and acetabular index (Al) values immediately after
the diagnosis, and venous blood was collected from
them to assess oxidative stress values. When the Tonnis
clinical score of the patients reached grade 1 during fol-
low-up, venous blood was drawn a second time. Thus,
the length of follow-up varied between 2 months and
23 months. For patients with bilateral DDH, a grade of
1 on one side was considered sufficient and assess-
ments were made based on that side.

Serum oxidative stress was assessed using param-
eters native thiol (NT), total thiol (TT), disulfide (DS),
NT/TT ratio, DS/NT ratio, and DS/TT ratio and total
antioxidant status (TAS), total oxidant status (TOS),
and oxidative stress index (OSI). Diagnosis, follow-up,
and interventions were performed by the same orthope-
dist (Baki Volkan Cetin,MD). Patients received differ-
ent procedures including follow-up only (9.5%), Pavlik
harness (30.5%), closed reduction (40.0%), and open
reduction (7.4%). Closed reduction was used when
Pavlik harness therapy failed (6.3%), and open reduc-
tion was used when closed reduction failed (6.3%). All
surgical procedures were followed by the application of
a pelvipedal cast.

Venous blood was collected from the antecubital
veins of patients with DDH and healthy controls after 8
h of fasting, and samples were placed into blood collec-
tion tubes. The blood samples were centrifuged at 1500
xg for 10 min for the separation of cells. The separated
serum samples were transferred into sterile Eppendorf
tubes and stored at —86 °C. Serum TDH parameters

were analyzed using an automated measurement tech-
nique developed by Erel and Neselioglu.” Serum NT
and TT levels were determined spectrophotometrically
using a Varioskan Lux Multimode microplate reader
(Thermo Fisher Scientific, USA). DS levels were ob-
tained by calculating half of the difference between NT
and TT content. Other calculated parameters included
oxidized thiol ratio (DS/TT), reduced thiol ratio
(NT/TT), and thiol oxidation—reduction (DS/NT) ratio.
NT, TT, and DS levels were expressed in umol/L. Se-
rum oxidative stress parameters, including TAS and
TOS, were examined based on an automated measure-
ment technique developed by Erel.2 Serum TAS and
TOS levels were determined spectrophotometrically
using a Varioskan Lux Multimode microplate reader
(Thermo Fisher Scientific, USA). Calculation of OSI,
an important indicator of oxidative stress, started with
the calculation of TOS and TAS units. OSI was calcu-
lated according to the following formula:®

OSI (arbitrary unit) = TOS (umol H202 equiva-
lent/L)/TAS (umol Trolox equivalent/L) % 100.

Statistical methods

Statistical analysis was performed using IBM
SPSS Statistics version 25.0. Data sets were assessed
for normality of distribution using Shapiro—-Wilk test,
which helped determine the appropriate statistical tech-
niques for further processing. Normally distributed
continuous variables were presented as mean + stand-
ard deviation, whereas those that were non-normally
distributed were described using median and interquar-
tile range. Categorical variables were expressed as
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number (n) and percentage (%). For comparing two in-
dependent samples, the independent samples t-test was
used for normally distributed data and Mann-Whitney
U test for non-normally distributed data. Data within
groups were analyzed using the dependent samples t-
test or Wilcoxon signed-rank test depending on distri-
bution. Relationships between continuous variables
were analyzed using Pearson’s correlation coefficient,
and categorical data were analyzed using Pearson’s chi-

square test. The results were analyzed at 95% confi-
dence interval, and a p-value <0.05 was considered sta-
tistically significant.

Results

Post-treatment Tonnis scores and Al measure-
ments in the patient group were observed significant
improvement than their pretreatment values (p < 0.001)
(Table-2).

Table-2

Tonnis and acetabular index scores before treatment and after treatment
Scoring Pretreatment Post-treatment P-value
Tonnis
Right hip (n=79) 2.07+£0.75 1.15+£0.51 <0.001*
Left hip (n=78) 2.03+0.78 1.11+£045 <0.001*
Acetabular index
Right hip (n=79) 34.60 £ 6.48 26.49 £5.42 <0.001*
Left hip (n=78) 3443+£6.49 25.83+5.43 <0.001*
*Significant at p < 0.05; nonparametric test (Wilcoxon signed-rank test); n, number of hips

In the patient group, statistically significant im-
provement of post-treatment values of NT, TT, com-
pared to pretreatment (p value 0.003; 0.026 respec-
tively). Compared with the values in the control group,
patients’ pretreatment NT, TT, and DS values were
lower and NT/TT ratio was higher. After treatment,
however, patients had higher NT and TT values and
lower DS values compared with the values in the con-
trol group.

While pretreatment TOS and OSI were signifi-
cantly higher than post treatment (p value 0.001; 0.003,
respectively), TAS value was lower. Compared to the
control group, the TOS values of the patient group pre-
treatment were significantly higher (p=0.015), while
the OSI value was higher and the TAS was lower. After
the treatment, while a significant improvement was
achieved in TOS and OSI values compared to the con-
trol group (p value 0.001; 0.018, respectively), TAS
values were also similar to the control group (Table-3).

Table-3
Analysis of oxidative stress parameters in controls and patients
Pretreat- Post-treat- Controls P1 P2 P3
ment ment
NT (umol/L) 485.01 515.75 491.84 (145.16) | 0.170 0.003* 0.189
(122.96) (112.71)
TT (umol/L) 686.40 743.60 731.75 (242.69) | 0.432 0.026* 0.068
(281.91) (379.97)
DS (umol/L) 104.24 113.79 121.39 (98.53) | 0.541 0.340 0.105
(103.81) (162.36)
DS/TT (%) 15.94 (7.83) | 14.93(11.82) | 16.21 (7.99) 0.314 0.863 0.356
NT/TT (%) 68.12 70.15 (23.64) | 67.56 (15.99) 0.312 0.862 0.353
(15.64)
DS/NT (%) 23.40 21.28 (27.11) | 24.00 (17.09) 0.312 0.926 0.355
(17.59)
TAS (mmol Trolox | 0.66 (0.31) 0.68 (0.33) 0.71 (0.44) 0.667 0.966 0.761
equiv./l)
TOS (umol H202 | 11.50 (5.61) | 9.19 (5.80) 11.09 (5.94) 0.015* | <0.001* | 0.001*
equiv./l)
OSI (arbitrary unit) 1.84 (1.23) 1.43 (1.01) 1.77 (1.78) 0.396 0.003* 0.018*
*Significant at p < 0.05; Wilcoxon test; intragroup comparisons were made via Wilcoxon test, and intergroup
comparisons were made via Mann—Whitney U test. Median [25%—75%].
P1, P-value of the comparison between patients before treatment and controls; P2, P-value of the comparison
between preoperative and postoperative scores in patients; and P3, P-value of the comparison between patients
after treatment and controls.
NT (umol/L), native thiol; TT (umol/L), total thiol; DS (umol/L), disulfide; DS/TT (%), disulfide/total thiol
(oxidized thiol); NT/TT (%), native thiol/total thiol (reduced thiol); DS/NT (%), disulfide/native thiol (thiol
oxidation/reduction); TAS (mmol Trolox equiv./l), total antioxidant status; TOS (umol H202 equiv./1), total
oxidant status; OSI (arbitrary unit), oxidative stress index
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Patients with more severe disease according to the
Tonnis grading system before treatment had higher NT
and TT values (NT: r=0.252, p=0.014; TT: r=0.260;
p = 0.001).

The relationship between the applied treatment
method and TDH parameters was examined. There was
no correlation between the type of treatment and TDH
parameters.

Discussion

Although it is not fully understood which factors
contribute to the etiology of DDH, a number of predis-
posing factors are known to be involved. The present
study was prompted by the idea that increased body ox-
idative stress may be a precipitating factor in DDH. De-
parting from this hypothesis, the study sought to inves-
tigate the relationship between DDH and oxidative
stress parameters of TDH. Thus, patients with DDH
and healthy controls were compared in terms of sys-
temic oxidative stress parameters and TDH. We also
compared pretreatment and post-treatment levels of
these parameters in patients. Although DDH has been
previously investigated in relation to oxidative stress,
to our knowledge, no study has yet investigated the re-
lationship between TDH with DDH.%%1! This study is
the first study to investigate the contribution of TDH to
the etiology of DDH. The potential implications of this
new knowledge are worth being considered for both
screening and treatment strategies.

Dynamic TDH status is critical in antioxidant pro-
tection mechanisms. Yazar et al. reported that free ox-
ygen radicals can disrupt dynamic TDH and cause oxi-
dative stress.'? Further, TDH dysregulation has been
implicated in increased oxidative stress in several dis-
eases such as hypertension, atopic dermatitis, bipolar
disorder, rotator cuff tears, acute pancreatitis, breast
cancer, fibromyalgia.*?*° In the present study, Our re-
sults suggest that free oxygen radicals may be causing
oxidative stress not through TDH but via another anti-
oxidant pathway.

All the patients included in this study achieved a
satisfactory change in their clinical Tonnis and Al
scores after treatment compared with pretreatment val-
ues (p <0.001). These significant results suggest that
the treatment delivered for each patient with DDH was
clinically appropriate and correct. Comparison of the
post-treatment levels with the pretreatment results in
terms of oxidative biochemical parameters showed a
statistically significant increase in NT and TT levels (p
= 0.003 and p = 0.026, respectively). This result
demonstrated that TDH improved positively with treat-
ment. Considering that it is challenging to perform a
high-quality physical examination on patients with
DDH during follow-up checks because of the pelvi-
pedal cast or orthopedic appliances and, positive bio-
chemical NT and TT results may provide a useful guid-
ance for the surgeon. Thus, recording NT and TT val-
ues during each visit can provide additional
information for facilitating follow-up.

This study showed no correlation between any of
the six treatment modalities that were used in patients
with DDH and that resulted in clinical and radiologic
improvement compared to the pretreatment period and

TDH. This could mean that it is not the treatment mo-
dality but achieving T6énnis grade 1 that allows a reduc-
tion in oxidative stress.

Although previous studies have reported higher
oxidative stress values in patients with DDH compared
with healthy children, to our knowledge, no study has
yet investigated TDH levels in these patients. The pre-
sent study compared TDH levels in patients with DDH
with those in healthy children. Although there was a
significant improvement in NT and TT values in DDH
patients with treatment, they did not differ significantly
from the control group. For oxidative stress parameters,
significant improvement was achieved, especially in
TOS and OSlI, when compared to the control group be-
fore and after treatment. In 2017, Altay et al. reported
that oxidative stress parameters in patients with DDH
had a statistically negative relationship but noted that
the origin of this causality was unclear.® Levels of NT,
TT, and DS as well as DS/TT and DS/NT ratios in pa-
tients with DDH were lower than the control group.
Thus, TDH, as part of oxidative stress metabolism,
does not have a direct causal link to the development of
DDH. We reviewed the literature for similar abnormal
TDH results and found that Balta et al. attributed all
these decreased levels to the conversion of DS to S-ni-
trosothiol, sulfenic acid, sulfinic acid, and sulfonic
acid.?® However, this hypothesis needs to be supported
by detailed studies examining reversible and irreversi-
ble reactions including S-nitrosothiol, sulfenate, sul-
finate, and sulfonate. Similarly, Ducrocq et al. noted
that thiols can also promote oxidative stress through ni-
trosative stress by reacting with nitric oxide (NO) to
form nitrosothiols.?! This evidence shows that the de-
crease in NT and TT, as well as the lack of increase in
DS, may represent nitrosative stress rather than TDH-
induced oxidative stress in DDH.

In patients with DDH, post-treatment NT and TT
values were higher and DS values were lower than
those in healthy children. Low DS values in the pres-
ence of systemic oxidative stress was an unexpected re-
sult and prompted us to search for similar reports in the
literature. In one of those studies, Fidan et al. investi-
gated TDH levels in fibromyalgia and found similar un-
expected results.® According to the authors, this was
linked to proliferative changes, explaining the higher
NT and lower DS levels. Fass found similar abnormal
change in patients with angina pectoris and concluded
that low DS levels may be caused by the protective
power of extracellular cysteine pairs in DSs, which pro-
tect reactive thiol groups and support protein stability
and functioning.?? Uysal et al. reported the presence of
oxidative stress and decreased DS levels in atopic der-
matitis.!®> They suggested that the decreased DS level
may be caused by the rebound phenomenon that works
to maintain the protective effect by facilitating the neu-
tralization of the oxidative state. We suggest that the
reason why DS values are low despite the presence of
systemic oxidative stress is due to oxidative stress that
is not caused by TDH. That may be interpreted that ox-
idative stress is attempted to be corrected by other anti-
oxidant pathways that are not caused by TDH.

Patients with more severe disease before treatment
according to the Tonnis grading system had higher NT
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and TT values. NT and TT increase as the severity of
the disease increases. Based on these results, it appears
that as DDH becomes more severe, TDH attempts to
compensate this situation. Therefore, it could be the
body’s attempt to correct the oxidative stress caused by
DDH.

The fact that the male-female ratio of control
group patients is not statistically the same can be seen
as a limitation. Due to the high female predominance in
DDH, we could not achieve the same rate in the control
group. Instead of DDH patients with different severities
and different treatment methods, similar patient pro-
files and the same treatment methods may make the
study more homogeneous. However, it was observed
that the success of the treatment, not the type of treat-
ment, was effective on the results. The strength of this
study may be that a high number of DDH patients were
analyzed in comparison with the control group prospec-
tively.

Previous studies have reported that DDH is asso-
ciated with torticollis and metatarsus adductus. In our
study, however, none of the 95 patients with DDH had
torticollis or metatarsus adductus; further studies are
necessary to investigate this information. In the existing
literature, the link between pathologies and oxidative
stress has been investigated increasingly more fre-
quently. However, although DDH is the most common
dysplasia of the musculoskeletal system, there is a scar-
city of evidence regarding with specific oxidative stress
pathways.

Conclusion

Oxidative stress increases in DDH, but it is not di-
rectly related to TDH. Further, in addition to the im-
provement in oxidative stress parameters, treatment of
DDH leads to a positive change in TDH.
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AHoOTAaNis

Merta. BuBuntu 0coOIMBOCTI MEHCTPYalbHOI (DYHKIIi Y JKIHOK PENpOIyKTHBHOTO BIKY cepel SKUX IiCIs
nepeHecenoro COVID-19 BusiBieHO pi3Hi MaToorii IUTOMOMIOHOT 3a1103U. Martepianu Ta MeToau. bymo mpose-
JICHO JTOCIIHKEeHHS 32 y4acTio 60 jKiHOK i3 TOPYIIEHHIM MEHCTPYallbHOI QYHKIIT Ta JIarHOCTOBAHOO MATOJOTI€I0
muTOoNnoAIoHOT 3as03u micist iHgikyBanHs COVID-19 mpotsrom ocraHHboro poky. CepenHiii Bik CTaHOBHB
27,140,7 poky. [IpoBeneHo 3arajibHOKIIiHIUHE, TAOOpaTOPHE Ta THEKOJIOTIUHE 00CTeKeHHs, y ToMy uncii Y31
HIMTOMOAI0HOT 3a5103H, Bu3HadyeHHs piBHsA TTI, BineHoro T4, BinbHoro T3, antutin no TIIO, ectpamiony Ta mpo-
rectepoHy. PezynbraTtu. [laTonoris mutonoaioHo1 3an03u BusBieHa y 43 xinok (71,7%): migrocTpuii THpeoiaut
y 16 (11,6%), aproimyuuuii Tupeoiaut y 38 (88,4%). MencTpyanbHa muchHyHKIIS cepell IIMX MalieHTok (n=43)
BKJTIOYaja oricomenopero (25,6%), Bropunny ameHopero (23,3%), metpoparito (16,3%), rinepmenopero (11,6%),
ansronucmenopeto (10%) ta menoparito (14%). 'opmoHansHUH npodink muronoaidHoI 3am031 okaszas 23,3% 3
eytupeo3oM, 69,7% 3 cyOKIiHIYHIM TinoTHpeo3oM i 7% 3 cyOxiiHiuHNM Trineptupeo3om. Ilpu cyOkmiHIYHOMY
rimotupeosi (n=30) oncomeHopes crioctepiranacs y 33,3%, BropuHHa ameHopes — y 26,7%, meTpoparist — y
13,3%, rinepmenopest — y 6,7%, anerogucMeHopes — y 6,7% i1 menoparist — y 13,3%. [lnsa eytupeoinHoro
crarycy (n=10) onicomenopest 6yna npucytas y 10%, Bropunna ameHopes y 20%, merpoparis y 10%, rinepmeHo-
pest y 30%, ansrogucmernopes y 10% ta menoparis y 20%. I'imeptrupeo3 Ha ¢oHI aBTOIMyHHOTO THPEOiTUTY BHU-
SBIICHO Y 3 KIHOK, MeTpoparist — y 2, anerogucmesopes — y 1. BucHoBku. [Topymenns MeHCcTpyanbsHOI QyHKIIT
y kiHOK Ticis nepereceHoro COVID-19 e macmigkoMm maToJorii mMUTONOAIO0HOT 321031, BUKIIMKAHO! BipyCOM.
OCHOBHUMHY BUJAMHU TOPYIIEHh MEHCTPYAILHOTO ITUKITY € oricomeropest (25,6%), BropuaHa ameropes (23,3%),
metpoparis (16,3%), rimepmenopest (16,3%), amsromenopes (16,3%), meroparii (16,3%). Kininiuaunii mepedir 3mi-
HIOBABCS 3aleXHO Bif (yHKIII muTomomiOHOi 3am03u: CyOKIiHIYHMI TiNOTHpPEOo3 MPH3BIB 10 OICOMEHOpel
(33,3%) i BTOpHHHOI ameHopel (26,7%); eyTupeoinHuil cTaH npu3Bie 10 rinepmenopei (30%) ta BTopuHHOT ame-
Hopei (20%); rinepTHpeo3, BUKIMKAHUA METpoparisiMu. PaHHe BUSBIICHHS Ta JIIKyBaHHS 3aXBOPIOBAHb IIIUTOIIO-
JIOHOT 321031 MOJXKE TTOKPAIUTH PENPOAYKTHBHE 3/I0POB’ S XKIHKH.
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Abstract

The aim. To study the peculiarities of menstrual function in women of reproductive age, in whom various
pathologies of the thyroid gland were detected after suffering from COVID-19. Materials and Methods. A study
was conducted on 60 women with menstrual dysfunction and diagnosed thyroid pathology following COVID-19
infection within the last year. The average age was 27.1+0.7 years. General clinical, laboratory, and gynecological
examinations were performed, including thyroid ultrasound, and measurements of TSH, free T4, free T3, anti-
TPO antibodies, estradiol, and progesterone levels. Results. Thyroid pathology was detected in 43 women (71.7%):
subacute thyroiditis in 16 (11.6%), AIT in 38 (88.4%). Menstrual dysfunction in these patients (n=43) included
opsomenorrhoea (25.6%), secondary amenorrhea (23.3%), metrorrhagia (16.3%), hypermenorrhea (11.6%), al-
godismenorrhea (10%), and menorrhagia (14%). Hormonal thyroid profile showed 23.3% with euthyroidism,
69.7% with subclinical hypothyroidism, and 7% with subclinical hyperthyroidism. For subclinical hypothyroidism
(n=30), opsomenorrhoea was present in 33.3%, secondary amenorrhea in 26.7%, metrorrhagia in 13.3%, hy-
permenorrhea in 6.7%, algodismenorrhea in 6.7%, and menorrhagia in 13.3%. For euthyroid status (n=10), op-
somenorrhoea was present in 10%, secondary amenorrhea in 20%, metrorrhagia in 10%, hypermenorrhea in 30%,
algodismenorrhea in 10%, and menorrhagia in 20%. Hyperthyroidism on the background of AIT was found in 3
women, with metrorrhagia in 2 and algodysmenorrhea in 1. Conclusions. Menstrual dysfunction in women after
COVID-19 is a result of thyroid pathology caused by the virus. The main types of menstrual disorders are op-
somenorrhoea (25.6%), secondary amenorrhoea (23.3%), metrorrhagia (16.3%), hypermenorrhoea (16.3%), al-
gomenorrhoea (16.3%), and menorrhagia (16.3%). The clinical course varied with thyroid function: subclinical
hypothyroidism led to opsomenorrhoea (33.3%) and secondary amenorrhoea (26.7%); euthyroid state resulted in
hypermenorrhoea (30%) and secondary amenorrhoea (20%); hyperthyroidism caused metrorrhagia. Early detec-

tion and treatment of thyroid disorders can improve women's reproductive health.

Kurouosi ciioBa: 3axsoproBanicte Ha COVID-19, MeHCTpyaibHUI UK, PEIPOLYKTHBHE 310POB’sI, CHIO-
KPHHHA T1aTOJIOTIs], OpraHi3allis IMHEKOJIOTIYHOT TOTIOMOTH.

Keywords: COVID-19 incidence, menstrual cycle, reproductive health, endocrine pathology, organization of

gynecological care.

It is widely known that the female reproductive
system is one of the most sensitive and reactive systems
to various external factors [1]. Therefore, it is logical
that during the COVID-19 pandemic, under the viral
load on the female body, the reproductive system is pri-
marily affected: menstrual function is disrupted, fertil-
ity decreases, the incidence of gynecological pathology
increases, and the risk of complicated pregnancies,
spontaneous abortions, and stillbirths rises [2].

COVID-19 is a severe immunosuppressive dis-
ease that has a multifaceted impact on the entire body
and can exacerbate pre-existing autoimmune (chronic)
diseases. One of the most vulnerable organs remains
the thyroid gland. The most common thyroid pathology
is the emergence or exacerbation of autoimmune thy-
roiditis, which in turn can lead not only to structural
changes in the thyroid tissue but also to various func-
tional disorders of the gland [3, 4]. Due to the presence
of angiotensin-converting enzyme 2 (ACE2) receptors
in the thyroid gland, through which SARS-CoV-2 en-
ters the cells, and the action of integrins, there is a high
likelihood of developing thyrotoxicosis, subacute, and
chronic thyroiditis following a COVID-19 infection [5,
6].

It should be noted that in the literature dedicated
to the functional relationship between the thyroid gland
and the female reproductive system, there is a lack of
data on the correlation between changes in the ovaries
and uterus against the background of COVID-19 and
thyroid function, and vice versa. Additionally, we have
not found scientific works that justify the principles of
early diagnosis of menstrual dysfunctions developing
against the background of viral thyroiditis.

THE AIM.To study the peculiarities of menstrual
function in women of reproductive age who were diag-

nosed with various thyroid gland pathologies after suf-
fering from COVID-19, in order to improve the quality
of diagnosis and treatment of these disorders.

MATERIALS AND METHODS. To achieve
this goal, a study was conducted on 60 women with
menstrual dysfunction and detected pathological
changes in the thyroid gland after suffering from
COVID-19 during the year. There were no pathological
changes in the anamnesis of both the thyroid gland and
the reproductive system in the patients who participated
in the study.

The average age of patients included in the study
was 27.1+0.7 years.

The set of diagnostic studies included:

+ general clinical, laboratory and gynecological
examination,

« ultrasound of the thyroid gland,

* determination of pituitary hormones (TSH), thy-
roid gland (free T4 and free T3, AT-TPO) and sex hor-
mones (estradiol and progesterone).

RESULTS. Analyzing the main features of the
clinical characteristics of the patients, it should be noted
that half of the women (50%) had a different number of
pregnancies and deliveries in their anamnesis.

According to the results of the diagnosis of the
thyroid gland, pathology was detected in 43 women
(71.7%).

The structure of thyroid pathologies was distrib-
uted as follows: subacute thyroiditis — in 16 (11.6%),
AIT —in 38 (88.4%).

In 17 women (39.5%) — pathology was detected
using ultrasound signs; in 14 (32.5%) — it was detected
by testing thyroid hormones, thyroid-stimulating hor-
mone and antibodies to thyroid peroxidase in blood se-
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rum; in 12 (27.9%) — only an uninformative and sub-
jective palpation method was used to diagnose thyroid
gland pathology.

According to ultrasound data, the increase in the
thyroid gland in the examined women was accompa-
nied by a homogeneous echo structure of the organ. The
echogenicity of the gland tissue was normal in 11 pa-
tients (64.7%); slightly increased in 4 women (23.5%)
and in 2 women (11.7%) diffuse hypoechoic areas
without clear borders were detected.

During a comprehensive study of the features of
menstrual dysfunction against the background of thy-
roid gland pathology, detected in female patients
(n=43(100%)), we obtained the following data, which
make it possible to determine the main types of men-
strual dysfunction:

11 (25,6%) — opsomenorrhoea,

10 (23,3%) — secondary amenorrhea,
7 (16,3%) — metrorrhagia,

5 (11,6%) — hypermenorrhea,

4 (10%) — algodismenorrhea,

e 6(14%) — menorrhagia.

In patients with thyroid pathology, the study of the
hormonal thyroid profile (n=43 (71.7%)) revealed
functional disorders. It turned out that among these pa-
tients, 23.3% had euthyroidism, 69.7% had subclinical
hypothyroidism, and 7% had signs of subclinical hyper-
thyroidism.

M euthyroidism

M subclinical
hypothyroidism

subclinical
hyperthyroidism

Fig. 1 Hormonal thyroid profile

Taking into account the obtained results, we de-
cided to establish the interdependence between the vio-
lation of the menstrual cycle and the type of functional
disorder of the thyroid gland. Thus, it was investigated
that in the presence of subclinical hypothyroidism (n =
30 (100%)), the following clinical types of menstrual
dysfunction were determined:

10 (33,3%) — opsomenorrhoea,

8 (26,7%) — secondary amenorrhea,
4 (13,3%) — metrorrhagia,

2 (6,7%) — hypermenorrhea,

2 (6,7%) — algodismenorrhea,

4 (13,3%) — menorrhagia.

In the case of euthyroid status (n=10 (23.3%)),
menstrual cycle disorders were as follows:
e 1 (10%) — opsomenorrhoea,
2 (20%) — secondary amenorrhea,
1 (10%) — metrorrhagia,
3 (30%) — hypermenorrhea,
1 (10%) — algodismenorrhea,
2 (20%) — menorrhagia.

With detected hyperthyroidism on the background
of AIT, which was detected by us in only 3 examined,
menstrual function was characterized by: metrorrhagia
in 2 persons and aldodysmenorrhea in 1 woman.

DISCUSSION. The results of our study confirm
that COVID-19 significantly affects the function of the
thyroid gland, which, in turn, leads to menstrual cycle
disorders in women of childbearing age. The detected
disorders are characteristic of patients with various
forms of thyroid pathologies after suffering from
COVID-19 and are mainly manifested in the form of
opsomenorrhoea (25.6%) and secondary amenorrhoea
(23.3%), which coincides with the results of numerous
domestic and foreign studies. and indicate both a direct
effect of transferred COVID-19 on the thyroid gland
through ACE2 receptors, and an indirect one, through
immune mechanisms, causing autoimmune processes
and inflammatory reactions [4, 7, 8].

Taking into account the data obtained on the de-
tection of thyroid pathology in 71.7% of women after
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suffering from COVID-19, the importance of early di-
agnosis and monitoring of thyroid gland function in pa-
tients suffering from COVID-19 should be emphasized.

In view of the above, further research for a deeper
understanding of the mechanisms of the impact of
COVID-19 on the thyroid gland and the reproductive
system of a woman, which will allow the development
of an effective treatment-diagnostic-prophylactic algo-
rithm for these disorders. This will help not only in
identifying and treating thyroid disorders, but also in
reducing the frequency and severity of menstrual disor-
ders, improving the overall reproductive health of
women.

CONCLUSIONS. Disruption of menstrual func-
tion in women after suffering from COVID-19 is a con-
sequence of thyroid gland pathology caused by the ef-
fect of the virus on the gland.

The main types of menstrual disorders in women
after suffering from COVID-19: opsomenorrhoea
(25.6%), secondary amenorrhoea (23.3%), metrorrha-
gia (16.3%), hypermenorrhoea (16.3%), algomenor-
rhoea (16, 3%), menorrhagia (16.3%).

The clinical course of menstrual cycle disorders in
women after suffering from COVID-19 depended on
the functional changes of the thyroid gland. Against the
background of subclinical hypothyroidism, op-
somenorrhoea (33.3%) and secondary amenorrhoea
(26.7%) prevailed in patients; on the background of eu-
thyroid state — hypermenorrhea (30%) and secondary
amenorrhea (20%); with hyperthyroidism - metrorrha-

gia.
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Most parasitic organisms are opportunistic and can be present in small numbers in a water body or on fish at
all times and cause disease only when the fish is stressed. Eustrongylides spp. is considered a zoonotic nematode
of freshwater and predatory fish. In the waters of Odesa region, the larvae of the nematode E. excisus were first
diagnosed in common carp (Cyprinus carpio). In the pathological examination of carps of 3 years of age, the larvae
of the nematode E. excisus were found on the serous membrane of the abdominal cavity and liver. In the biochem-
ical parameters of the blood serum of carps in the spontaneous course of eustrongylidiosis, a decrease in the content
of total protein by 24.7 %, albumin by 38.9 %, an increase in the content of 3-globulins by 39.1 %, the activity of
AlAt enzymes by 112.2 % and a decrease in urea by 40.6 % were recorded, indicating an allergic reaction to E.

excisus larvae and liver damage and renal failure.

Keywords: carp, eustorgylidosis, biochemistry, blood serum.

Parasites affect the health of fish both in the wild
and in aquaculture. They can weaken the fish's immune
system, making them more susceptible to secondary in-
fections caused by bacteria, viruses and other harmful
microorganisms [1].

Many fish diseases cause huge mortality in aqua-
culture and some also cause disease in humans. Most
parasitic organisms are opportunistic and can be pre-
sent in small numbers in the water or on the fish at all
times and cause disease only when the fish are stressed
[2]. Outbreaks of parasitic diseases are also caused by
poor water quality and malnutrition [3].

Nematodes are common parasites of freshwater
and marine fish [4]. Most adult nematodes that parasi-
tize fish live in their intestinal tract. Larval nematodes
of fish can be found in almost every organ, but are most
commonly found in the mesentery, liver, and muscle [5,
6].

The main parasite species that affect different fish
species are the trematodes Clinostomum and Euclinos-
tomum, the nematodes Contracaecum and Eustron-
gylides, and the cestodes Ligula intestinalis and Prote-
ocephalus, which are the most commonly affected:
Clarias gariepinus, Oreochromis niloticus, Barbus and
Cyprinus carpio [7].

Eustrongylides spp. is considered to be a zoonotic
nematode of freshwater fish and has been recorded in
six edible fish from Lake Trasimeno: European perch
(Perca fluviatilis), goldfish (Carassius auratus), large-
mouth bass (Micropterus salmoides), tench (Tinca
tinca), carp (Cyprinus carpio) and smelt (Atherina boy-
eri). [8, 9].

In the waters of Odesa region, the larvae of the
nematode Eustrongylides excisus were first diagnosed
in common carp (Cyprinus carpio). The places of their

localization were the liver, kidneys and walls of the di-
gestive tract. In the case of perforation of the intestinal
wall, edema, hyperemia and hemorrhage with mechan-
ical tissue damage were recorded [10].

Certain blood-feeding parasites can cause anemia
in fish by depleting their blood, leading to weakness
and reduced viability [11].

Hematological tests have two main purposes:
firstly, they help to establish the normal state of health
of the body and secondly, they help to diagnose dis-
eases caused by a number of factors, including parasitic
infections, nutritional imbalances, pollution, genotoxi-
city, exposure to pollutants, environmental stress and
heavy metal exposure [12].

By studying changes in biochemical parameters
associated with exposure to various parasites registered
in the database, these tests can help diagnose diseases
and apply appropriate treatments or preventive
measures [13].

Parasites cause a decrease in red blood cells, he-
moglobin, and an increase in the number of leukocytes,
which is associated with a defense mechanism and an
immunological reaction against them [14]. In the blood
serum of fish with mixed infection caused by Lernea
cyprinacea and Dactylogyrus vastator, a decrease in to-
tal protein content by 18.4 %, an increase in B- and y-
globulin fractions by 19.5 % and 27.2 % was found
[15].

The study of immunological parameters is im-
portant for the detection of immunodeficiency and im-
munopathological conditions, the initial assessment of
the immune status of the body, as well as for the diag-
nosis, treatment and prognosis of diseases.
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Purpose of the work. To determine the effect of
E. excisus nematode larvae on the biochemical param-
eters of blood serum of common carp.

Materials and methods. In the fish farms of Ag-
uarest LLC and Aquacity LLC in Odesa region, during
2022-2023, studies were conducted on the effect of Eu-
strongylides excisus on the biochemical parameters of
blood serum of common carp. The fish were taken dur-
ing the planned control catch, and also purchased from
fishermen at the place of catch. A total of 20 carps of 3
years old were studied. The first experimental group of
fish was spontaneously infected carps, the control
group of fish was not infected. The diagnosis of eu-
strongylidosis was made by careful examination of carp
scales and internal organs and serous membranes of the
abdominal cavity during the dissection of the fish from
the anus to the head. Nematode larvae were collected in
Petri dishes and fixed with 70% ethyl alcohol.

Blood was drawn from the heart using a disposa-
ble syringe. The blood tubes were settled to obtain se-
rum. The obtained blood serum without hemolysis was
used for biochemical studies, which were performed on
an automatic biochemical analyzer IDEXX VestTest
(IDEXX Laboratories, USA) with appropriate reagent
kits (Diagnosticum Zrt, Hungary). The content of total
protein was determined by the biuretophore reaction
and its fractions, the activity of the enzymes ALT and
ACAT was determined by the Reitman-Frenkel
method, and the content of urea and glucose was deter-
mined [16]. The study was conducted at the Depart-
ment of Physiology, Pathophysiology and Biochemis-
try of Odesa State Agrarian University.

Research results. During the pathological exami-
nation of 3-year-old carps, larvae of the nematode Eu-
strongylides excisus were recorded on the serous mem-
brane of the abdominal cavity and liver. The intensity
of the lesion ranged from 6 to 15 specimens per fish.

Fig. 1).

Fig. 1 Larvae of the nematode Eustrongylides excisus removed from the abdominal cavity of a 3-year-old
common carp

Parasitization of larvae of the nematode E. excisus
in carp leads to general allergic reactions in the fish
body and to significant changes in biochemical param-
eters of blood serum.

The content of total protein in the blood serum of
carps infected with E. excisus was significantly
(p<0.001) 24.7% lower than in non-infected fish and
amounted to 49.94+1.01 g/l versus 66.31+0.75 g/l (Ta-

ble 1).
Table 1
Biochemical parameters of blood serum of common carp, affected Eustrongylides excisus (M+m, n=10)
Indicators - Groups of fish % to control
experimental control
Total protein, g/l 49,94+1,01" 66,31+0,75 -24,7
Albumin, g/l 20,59+0,52""" 32,10+1,01 -38,9
Total globulins, g/l 29,3541,12™ 34,2140,98 -14,2
Albumin, % 38,16+0,98™" 46,51+1,05 -17,9
a-globulins, % 17,40+1,02" 20,88+1,01 -16,7
B-globulins, % 21,01+0,55™ 15,10+0,35 +39,1
y-globulins, % 23.43+1,01™" 17,51£1,02 +34,2
AJG ratio 0,70 0,94 -25,5
AsAT, U/l 73,61+0,92™ 54,9+1,01 +34,1
AIAT, U/l 90,21+1,03™" 42,52+0,96 +112,2
De Ritis coefficient 0,82 1,29 -36,4
Urea, mmol/I 4,10+0,02™" 6,91+0,05 -40,6
Glucose, mmol/Il 8,9240,65™ 10,95+0,12 -18,5

Note: * — p<0,05; ™ — p<0,01; ™ — p<0,001 compared to the control
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A significant decrease in albumin content by 38.9
% (p<0.001) indicates a slowdown in fish growth and
weight loss. In the infected carps, the index was
20.59+0.52 g/1, compared to 32.10+1.01 g/l in the con-
trol group.

The content of total globulins significantly
(p<0.01) decreased by 14.2 % and amounted to
29.35+1.12 g/l, compared to the control - 34.214+0.98
g/l. A significant (p<<0.001) increase in the content of
B-globulins by 39.1 % in infected carp compared to the
control indicates liver damage and hemorrhage due to
infection by the larvae of the nematode E. excisus.

Also, in the experimental group of carps, hyper-
gamaglobulinemia was recorded by 34.2%, which oc-
curs due to activation of immune reactions and in-
creased secretion of globulins and indicates liver dam-
age.

The albumin-globulin coefficient in the control
group of carps that were clinically healthy was 0.94,
while in the infected carps it was 0.70, that is 25.5%
less.

In the study of the enzyme AlAt, which is an indi-
cator of liver damage, a significant (p<0.001) increase
in the experimental group of carps by 1122 %
(73.61£0.92 U/1) was recorded compared to the control
group of fish (54.9£1.01 U/1) and an increase in the en-
zyme AsAT by 34.1 %. Thus, the de Ritis coefficient in
the experimental group of carps was 0.82, and in the
control group - 1.29, which is 36.4 % less.

In the experimental group of carps, a significant
(p<0.001) decrease in urea level by 40.6 % (4.10+£0.02
mmol/l) was found compared to the control group,
where this indicator was 6.91+0.05 mmol/l, indicating
the presence of renal failure.

Glucose level is used as an indicator of stress and
is a universal bioenergy substrate that is rapidly trans-
ferred through plasma to tissues. In infected carps, the
glucose content was 18.5% lower (p<0.05) and
amounted to 8.92+0.65 mmol/l, while in clinically
healthy carps the index was 10.95+0.12 mmol/l.

Conclusion.

In 3-year-old carps affected by the larvae of the
nematode Eustrongylides excisus, changes in the bio-
chemical parameters of blood serum were recorded.
The spontaneous course of eustrongylidosis in carps is
accompanied by an increase in the content of 3-globu-
lins by 39.1 %, the activity of AlAt enzymes by 112.2
% and a decrease in urea level by 40.6 %, indicating an
allergic reaction to the parasite and liver damage and
renal failure.
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Reading proficiency is a critical skill for professional performance. It enables effective communication, con-
tinuous learning, and problem-solving, while also enhancing productivity, career advancement, writing skills,
adaptability, and expertise. The necessity for students to develop strong reading skills has motivated Ukrainian
educators to implement various techniques in teaching ESP reading and examine the impact of these techniques
on enhancing the reading abilities of Ukrainian students. This article discusses recent developments and current
issues in acquiring reading skills through strategies that affect teachers and learners and suggests reading strategies

needed to develop reading proficiency.

Keywords: reading proficiency, reading strategies, English for Specific Purposes (ESP), Theme-Based

Learning (TBL), Task-Based Language Learning.

Introduction

In today's world, proficiency in English is increas-
ingly seen as essential for success in many professional
areas, including Information Technology (IT). As mod-
ern universities strive to equip their students for the
fast-changing IT sector, language teaching within IT
programs has become more important than ever.

Today Professionally Oriented English Language
Teaching for IT students (POELT) contributes signifi-
cantly to modern university education by addressing
the specific language and communication needs of stu-
dents pursuing careers in the IT sector POELT com-
bines elements of ESP and EAP, focusing on the lan-
guage needs of learners within a specific professional
context, such as business, healthcare, engineering, or
IT. It integrates both ESP and EAP approaches to ad-
dress the language needs of professionals to enhance
their communication skills, such as reading and writing
technical reports, presenting findings, and participating
in meetings.

Reading proficiency is an indispensable part of ac-
ademic and professional success. It goes beyond the
ability to decode words on a page; it encompasses com-
prehension, critical thinking, and the ability to engage
with and reflect on complex ideas. Nunung Mardianti
(2020) stated that standard reading proficiency requires
students to analyze, relate, and critique information
within a single source and across multiple sources.
Reading at a higher level involves more than just basic
comprehension; it requires advanced skills and strate-
gies that enable readers to engage deeply with complex
texts.

The study aims to examine context-specific, task-
based strategies to improve the language and reading
proficiency levels of undergraduate university students
at the Computer Science and Cybernetics Faculty of the

Taras Shevchenko National University of Kyiv in
Ukraine.

Research Questions

The specific questions to be answered in this
study are:

What are the primary concerns and difficulties in
the acquisition of reading skills in teaching ESP?

What strategies should educators implement in
their classrooms to improve learners' reading profi-
ciency?

Method

This research is descriptive and focuses on the
analysis and classification of cognitive strategies used
by the students in reading.

Literature review

Reading strategies have been investigated in a va-
riety of studies by (Oxford & Nyikos, 1989; Anderson,
2003; Mokhtari and Reichard, 2002; Kolic-Vehovec,
Bajsankiand Zubkovic, 2011; Aydinbek, 2021; Sheo-
rey and Mokhtari (2001), etc.). Sheorey and Mokhtari
(2001) divided reading strategies into three primary
categories: metacognitive strategies, cognitive strate-
gies, and support strategies. Metacognitive strategies
involve techniques that readers use to oversee or regu-
late their reading. Cognitive strategies encompass ac-
tions or procedures, such as reading aloud, adjusting
reading speed, and re-reading for improved compre-
hension used directly with the text. On the other hand,
support strategies include tools like using a dictionary,
taking notes, and underlining information to better un-
derstand a specific text. O’Malley & Chamot (1990)
defined cognitive strategies as those that are closely
linked to specific learning tasks and are used in the
learning process, including repetition, translation,
grouping, resourcing, note-taking, deduction, elabora-
tion, imagination, and inference. Ghafournia (2014)
states that learning strategy holds a significant role in
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enhancing students’ ability to comprehend text, per-
form specified tests, and solve specific problems.

According to Cahyono and Widiati (2006), read-
ing at a higher level requires the students to read a con-
siderable amount of English text sources beyond the in-
struction process. To make the reading process effec-
tive, higher-level learners should develop several
reading skills. Firstly, it’s the ability to analyze and
evaluate the content critically. Next, readers must as-
sess the credibility of sources, understand the author’s
perspective, and identify biases or assumptions. This
involves questioning the text, distinguishing between
main ideas and supporting details, seeking evidence,
and drawing well-founded conclusions. Secondly, a
broad and sophisticated vocabulary should be learned
to understand complex texts. Higher-level readers must
be acknowledged with technical terms, scientific lan-
guage, and varied writing styles. What is more, lan-
guage learners are to integrate information from multi-
ple sources and perspectives. This skill is crucial for
forming a comprehensive understanding of a topic,
identifying connections between ideas, and construct-
ing new insights.

Most studies indicate that students employ a vari-
ety of cognitive strategies to enhance their reading
skills. Techniques such as skimming for a general over-
view, scanning for specific information, and re-reading
for deeper understanding are commonly carried out in
our university language lessons. Additionally, predict-
ing, note-taking, identifying main ideas, recognizing
synonyms and word families, annotating, and summa-
rizing are valuable strategies for retaining and organiz-
ing information. Almasi and Susan (2003) focus atten-
tion on such reading strategies as evaluating content,
connecting the text to prior knowledge or experiences,
asking and answering relevant questions, identifying
keywords, using grammatical analysis to understand
sentence components, re-reading, paraphrasing, and
summarizing. These reading strategies are particularly
practiced by ESP students of cybernetics science stud-
ies. Thus, improving reading comprehension can be in-
creased through suitable teaching methods and under-
standing the insight of reading skills and reading strat-
egies.

Discussion and Results

In our ESP reading lessons, we observed that
higher-level reading involves using specific strategies
tailored to the text and purpose. What is more, higher-
level reading requires a high level of engagement and
intrinsic motivation. Students must be willing to invest
the time and effort needed to research complex texts. A
genuine interest in the subject matter and a desire to
learn and grow intellectually can drive this
engagement. Deci and Ryan (1991) highlighted the
significance of learners' self-determination in the
educational process. They mentioned that it has become
increasingly evident that self-determination, through
intrinsic motivation and autonomous internalization,
leads to outcomes that are advantageous for both
individuals and society.

In our classroom, we suggested students choose
from the latest topics for research in technology and
computer science one of their greatest concerns, and

read special articles completing different language
tasks. Among various 100 topics, they picked out the
most attractive to them ones: Al and Robotics; Net-
working and security, High-performance computing,
Programming languages, and software systems, Ma-
chine learning and neuron networks, How Al and deep
learning are changing the healthcare industry, Role of
the blockchain, How is open source competing with
paid software?, Distributed Data Clustering, How suc-
cessful is computer-aided learning? Hazards of com-
puter viruses, Ethical hacking: white hat techniques, Is
scrum methodology the best of best? As a result, mak-
ing their own choice, the undergraduates enjoyed read-
ing more, seeking out new knowledge in authentic, so-
phisticated texts, and staying curious about the re-
searched subject. That is to say, learners should be
given greater freedom to choose what suits best their
interests and needs including academic reading and
professional-oriented texts.

The provided Professionally-Oriented Reading in-
volved conducting the following Theme-Based tasks:
identifying key terms, and main ideas, putting compre-
hension, discussion questions, and predicting future in-
vestigations and results in the topic. It is important to
mention that Theme-Based Learning (TBL) is a model
of Content-Based Instruction (CBI), which has been a
prominent trend around the world in the past two dec-
ades showing the advantages of “emphasizing learning
about something rather than learning about language”,
thus “the goal is to assist learners in developing general
academic language skills through interesting and rele-
vant content”, Jasone Cenoze stated in 2015. This
model is definitely very suitable to use in English for
Specific Purposes lessons as a need for training learners
for particular contexts and events according to the aca-
demic matter and students’ interests.

The most challenging task appeared to be writing
a summary. Summarizing is a strategy that is often per-
ceived as arduous. One of the biggest challenges in
summary writing is distinguishing relevant knowledge
from irrelevant information and identifying the main
ideas of a text. Students often struggle to tell apart be-
tween crucial points and minor details, leading to sum-
maries that are either too detailed or lacking essential
information. They find it difficult to rephrase content
concisely while maintaining the original message.
Many students stumble with finding the right words to
rephrase sentences while avoiding plagiarism. Students
also often face difficulties in structuring their summar-
ies logically, leading to disjointed and confusing narra-
tives. Writing a clear and accurate summary requires a
good command of grammar and syntax. Errors in sen-
tence structure, punctuation, or word choice undermine
the summary’s clarity and effectiveness. Addressing
these difficulties through targeted instruction and prac-
tice can help students develop their summarizing skills
effectively. Reading extensively and proficiently con-
tributes to better writing skills. Exposure to diverse
writing styles and vocabulary through reading helps
learners improve their own writing, making it more
clear, concise, and impactful. Sufficient practice will
build the required skill improvement, making students
feel encouraged and motivated.
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Conclusion

In today’s fast-paced and ever-changing work en-
vironment, continuous learning is a necessity. Profi-
cient readers can quickly assimilate new information
from books, articles, and industry publications. This
ability to stay updated with the latest trends, technolo-
gies, and best practices is crucial for professional
growth and maintaining a competitive edge in one’s
field.

Reading proficiency improves critical thinking
and analytical skills. By implementing context-spe-
cific, task-based strategies, coupled with a focus on stu-
dent autonomy and interest, educators can significantly
enhance students' reading comprehension and overall
academic performance. Theme-based learning has
proven to be an effective approach for developing both
language skills and subject matter knowledge. By
providing students with opportunities to explore topics
of interest within their field, we can foster intrinsic mo-
tivation and deeper engagement with the reading mate-
rial. The main challenges students face are distinguish-
ing between main ideas and details, rephrasing content,
and maintaining coherence.

The ESP teacher needs to investigate the IT genre,
the language, and the skills concerning computer sci-
ence communication. It is also essential to design an
updated course, renovate teaching materials, obtain
more recent and modern context materials, be aware of
the latest developments in the world of science and
technology, discover the IT students’ specific interests,
and conduct a needs analysis.

While this study sheds light on the importance of
these strategies, further research is needed to investi-
gate their long-term impact on students' professional
careers. Additionally, exploring the effectiveness of
these approaches in different cultural and educational
contexts would be beneficial.
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WEBSITES AND PAGES FOR CREATING VIRTUAL BIOLOGY LABORATORIES
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The article presents information about the role of information technology (IT) in the teaching of biological
science using the example of virtual laboratories. The integration of information technology (IT) in modern edu-
cation has revolutionized pedagogical approaches, especially in the field of science education. Through a mixed-
methods research design that includes both quantitative evaluation and qualitative research, this study aims to shed
light on the effectiveness and implications of virtual laboratories in biology education. The use of virtual labora-
tories in various educational settings leads to a comprehensive development of the impact on students' learning
outcomes, activity and perception. The integration of virtual laboratories in the field of biological sciences has
allowed students to learn and engage with complex concepts.

Keywords: information technology (IT), biology, education, web pages, virtual laboratory, online, pedagogy,

Front-End.

Traditionally, the study of biology has relied heav-
ily on hands-on laboratory experiences to reinforce the-
oretical knowledge and develop practical skills. How-
ever, logistical constraints, limited resources, and
safety issues often present significant challenges in
providing comprehensive laboratory experiences for all
students. In such situations, the use of virtual laborato-
ries gives high results.

According to N. Azizah, S. Aloysius[7], the rela-
tionship between the level of education and virtual la-
boratory tools in the study of biology, the suitability of
virtual laboratory tools used by students to achieve
maximum educational goals is very important because
R.A. According to Desharnais and P. Narguizian [8],
another advantage of virtual laboratories is that they
can be used to overcome the limitations associated with
the high resource requirements of conventional labora-
tories. In addition, A. A. N. Alshaikh [1] in his scien-
tific works on virtual laboratories put forward ideas that
the student's laboratory skills can be improved by using
a virtual teaching and learning environment called "vir-
tual laboratory™.

One of the most important advantages of virtual
laboratories is their ability to democratize access to
high-quality educational resources. Using digital plat-
forms, students from diverse backgrounds and geo-
graphic locations can simultaneously engage in immer-
sive learning experiences reserved for privileged insti-
tutions. Virtual labs facilitate active learning by
providing students with opportunities to explore, exper-
iment, and solve problems in a risk-free environment.
Through interactive simulations and multimedia re-
sources, students can manipulate variables, observe re-
sults in real time, and deepen their understanding of bi-
ological concepts. This practical approach not only
strengthens theoretical knowledge, but also develops
critical thinking and scientific inquiry. In addition, vir-
tual labs offer unprecedented flexibility and scalability,
allowing educators to tailor the learning experience to
meet the diverse needs and learning styles of students.
Whether integrated into traditional classrooms, blended
learning environments, or fully online courses, virtual
labs can fit a wide range of learning approaches and

learning objectives. Additionally, the asynchronous na-
ture of virtual labs allows students to engage with
course material at their own pace, which promotes self-
direction and autonomy. Beyond the classroom, virtual
labs also hold promise for research and innovation. By
providing researchers with virtual platforms to model
biological phenomena, test hypotheses, and analyze
data, virtual laboratories accelerate the pace of discov-
ery and facilitate interdisciplinary collaboration. Ac-
cording to T.Lynch, I.Ghergulescular[9], from a tech-
nological point of view, the inclusion of virtual labora-
tories in the educational process often requires
adjustment or expansion of existing resources available
in laboratories.

Methodology. Virtual experiments, that is, inter-
active laboratory work, can be carried out on online re-
sources or through a number of special disks. Our re-
search is based on the creation of virtual laboratories
conducted in secondary schools based on online re-
sources, in which the selection of virtual laboratory
platforms and activity design methods were used to cre-
ate laboratories.

In the selection of virtual laboratory platforms, cri-
teria such as simulation realism, interactivity, usability
and compatibility with different devices were taken
into account to ensure the suitability of the platforms
for various educational conditions and general educa-
tion school students. Activity design involves design-
ing learning activities and experiences that take ad-
vantage of these platforms to increase student engage-
ment and understanding of biological concepts. Based
on pedagogical principles and instructional design best
practices, a series of interactive simulations, virtual dis-
sections, data analysis exercises, and collaborative pro-
jects were developed to address various topics within
the biological sciences curriculum.

Research results and discussion. To create vir-
tual laboratories, the Front-End field of programming
in computer technologies was taken as a basis. That is,
this field is focused on creating web pages, and we
learned to create virtual laboratories that are conducted
online. One of the most convenient programs for work-
ing in the field of Fornt-End is Visual Studio Code,
which includes 3 different programming languages:


https://doi.org/10.5281/zenodo.13299552

70 Slovak international scientific journal # 86, (2024)

a) HTML (hypertext markup language) is the basis  uses tags. These tags make it possible to place texts, ta-
of web pages and is used to create the content of web  bles, various information, pictures, songs, videos, au-
pages. HTML is a type of programming that mainly  dios, which are the basis of the web page (Fig. 1).

] Do omoeos

5-sinf.css N indexhtml X 1]

Figure 1. A window of Visual Studio Code in HTML. |

b) CSS- (Cascading style sheets) is used to control ~ CSS, you can design the information written in HTML,
the layout and visual presentation of web pages. Using  change their color, shape, and type (Fig. 2).
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Figure 2. Visual Studio Code CSS window. o

c) JavaScript is a versatile programming language
used to add interactivity and functionality to web pages
(Figure 3).
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File  Edit

Virtual labs offer unprecedented flexibility and
scalability, allowing educators to tailor the learning ex-
perience to meet the diverse needs and learning styles
of students. Whether integrated into traditional class-
rooms, blended learning environments, or fully online
courses, virtual labs can fit a wide range of learning ap-
proaches and learning objectives. Additionally, the
asynchronous nature of virtual labs allows students to

(5]

c @ 127.00.1:5500/bosh%20:

STH GRADE 7TH GRADE

Figure 3. A JavaScript popup in Visual Studio Code.

engage with course material at their own pace, which
promotes self-direction and autonomy. Based on the
following methodology, a virtual project of laboratories
for biology of general education schools was partially
created. According to it, the biology textbooks created
for the 5th, 7th, 8th and 9th grades of secondary schools
were taken as a basis (pictures 4-5-6-7-8).

8TH GRADE 9TH GRADE

Figure 4. Homepage of the website.
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Figure 5. The page of the website with the name of the topics of the labs in 5th grade biology.
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Virtual laboratories, despite their advantages, pre-
sent a number of challenges. The reliability of pro-
cesses compared to real experiments is one of the main
problems. Although virtual environments strive to rep-
licate real laboratory experiences, tactile interaction
and self-problem solving may be lacking, which may
limit the development of hands-on skills. In addition,
the initial investment required to develop high-quality
virtual labs and ensure the compatibility of technologi-
cal infrastructure can present some challenges for edu-
cational institutions, especially those with limited fi-
nancial resources. Also, the integration of virtual labor-
atories into biology curricula requires adequate training
and support of teachers. Teachers must be proficient in
managing these digital tools to effectively guide stu-
dent learning and facilitate meaningful interactions. In
addition, it is important to constantly update and main-
tain virtual laboratories to ensure that they are in line
with current scientific advances and educational stand-
ards.

Virtual labs are a transformative tool in biology
education, leveraging IT to improve accessibility, flex-
ibility, and experiential learning. While challenges re-
main, ongoing progress and collaborative efforts will
evolve to further optimize these digital resources and
expand their impact on student learning and engage-
ment.

In conclusion, it can be said that the integration of
virtual laboratories represents a revolutionary paradigm
shift in biology education, improves educational out-
comes, promotes inclusiveness, and enables the devel-
opment of scientific research. Virtual labs offer stu-
dents an immersive and interactive learning environ-
ment, demonstrating the ability to simulate real science
experiments. By harnessing the power of digital plat-
forms, educators can create immersive learning experi-
ences that allow students to explore the wonders of bi-
ology and prepare them for the challenges of the 21st
century.
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Abstract

Victorian literature is defined by the period of time in which it was written, not a central philosophy or style.
However, a lot of Victorian literature does have particular themes or showcases similar forms and styles. This was
caused by changing trends in thinking and taste. Following the Romantic period, writers of the Victorian age turned
away from the abstract expressionism of the former period and focused on realism, with an attention towards social
issues and the sciences.

Both poetry and fictional prose were popular throughout the Victorian Age, producing some of the greatest
writers in English. And during this time, the novel became the leading literary genre in English. A lot of prominent
writers became aware of the social injustices around them and tried to depict them in their works. Thus this period

was mirrored in literature by the appearance of a new trend, the Critical Realism.

Victorian writers used the novel as a means to protest against the evils in contemporary social and economic
life and to picture the world in a realistic way. Their greatness also lies in their profound humanism. Their sympa-
thy lies with the ordinary people. They believed in the good qualities of the human heart.

The novel’s ubiquity today can be traced back to its popularity in Victorian England; the greatest Victorian
novelists are remembered for their overall artistry and their social observations and critiques.

Keywords: Victorian literature, social injustice, critical realism, democratic viewpoint.

The history of English literature may well be
thought too large a venture for one volume, let alone
one historian. Literary contents have obviously
changed over the centuries. It is less obvious how far
the means of representing life have gradually changed
through the history of literary forms. Sometimes these
have social or economic causes, but more often they are
developments to literature- shifts of fashion, deeper
movements.

English Literature has had a long and trying way
of evolution, reflecting the history of the country and
nation. It has undergone effects of historical periods
that raced the literature to its pick. Amidst them was
"The Victorian Era" (1832-1901), a period of Queen
Victoria's reign.

Queen Victoria had the longest reign in British
history, and the cultural, political, economic, industrial
and scientific changes that occurred during her reign
were quite remarkable.

The Victorian age, the great period of rapid
changes and contradictions is subdivided into three
phases:

1. Early Victorian (1832- 48)

2. Mid- Victorian (1848- 70)

3. Late- Victorian (1870- 1901)

The early Period (1832- 1848) - A Time of Trou-
bles

The early phase has been characterized as the
Time of Troubles. In 1832 the passing of a Reform Bill
had seemed to satisfy many of the demands of the mid-
dle classes who were gradually taking over control of
England's economy. The bill extended the right to vote
to all men owning property. In the early 1840's a severe
depression with wider spread unemployment condi-
tions in the new industrial and coal- mining areas were
sufficiently inflammatory to create revolution. Workers
and their families in the slums of such cities as Man-

chester lived like packs of rats in a sewer and the con-
ditions under which women and children toiled in
mines and factories were unimaginably brutal. Eliza-
beth Barrett's poem "The cry of the children™ (1843)
tells us about children of fire years of age who dragged
heavy tubs of coal through low- ceiling mine- passages
for sixteen hours a day. Although the owners of mines
and factories are blamed for such conditions these own-
ers regarded themselves as innocent. There was an im-
mense and continually increasing population, no ade-
quate demand for labor, no confidence, but a universal
alarm. The country was drawn in a deep sea of sorrows
that seemed to be away of any possible way outs. To
crown it all, nobody pretended to be able to point out
any remedy.

This Time of Troubles left its mark on some early
Victorian literature. In his novel "Sybil" (1854) Benja-
min Disraeli chose an appropriate subtitle, "The two na-
tions"- a phrase that pointed up the line dividing the
England nation into the rich and the poor. The author
showed off the real life of England, its social strata - the
life the poor led in brutality, rudeness and how confi-
dently the rich dwelled without tasting the poor life

Mid-Victorian Period (1848- 1870). Economic
Prosperity and Controversy.

This second phase of the Victorian Age had many
harassing problems, but it was a time of prosperity.
Great development was noticed in science as well. Dar-
win's great treatise, "The Origin of Species" (1859)
brought new views on humanity. Most readers recog-
nized that Darwin's theory of natural selection con-
flicted with the concept of creation derived from the
Quran, Bible, and other sacred books; thus they didn't
accept his theory at all.

The Late Period (1870- 1901). Decay of Victo-
rian Value.

This final phase of the century was a time of se-
renity and security, the age of house parties and long
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weekends in the country. Life in London was for many
an exhilarating heyday. In 1867, Under Prime Minister
Disraeli's guidance, a second reform Bill had been
passed which extended the right to vote to sections of
the working classes and this made labor a political
force.

In poetry, prose fiction essays, history, philosophy
and scientific treatises, the Victorian age has done good
work. The most eminent writers of the period are
Browning and Tennyson in poetry Thackeray, Dickens
and George Elliot in prose fiction; Carlyle, Ruskin and
Mathew Arnold in essay writing; Herbert Spencer, Car-
dinal Newman and Sir William Hamilton in various
types of philosophy; Tyndell and Huxley in science.
Prose takes higher rank in the Victorian than in the pre-
ceding age. [1, 93]

In Victorian period appeared a new literary
trend—Critical Realism. English critical realism of the
19th century flourished in the 1840s and early. It found
its expression mainly in the writing of novels. The crit-
ical realists, most of whom were novelists, described
with much vividness and artistic skill the chief traits of
the English society and criticised the capitalist system
from a democratic viewpoint. [ 1, 52]Eminent repre-
sentatives of Critical Reslism were writer- realists
Dickens, Thackeray, Thomas Hardy, Bronte, Cornel,
Samuel Battler, Bernard Show, poet-chartists Johns and
Linton.

The writers of this period putting social ideas in
the focus of views led the reader to the idea of inhu-
manity and injustice society. Dickens and Thackeray
since the early years of their creativity had defended the
honest social Proceeding with the best traditions of re-
alistic literature they were approving democratic prin-
ciples of art. Putting Social ideas in the focus of views,
those writers - realists led the reader to the idea of in-
humanity and injustice society. English realists ad-
dressed significant problem of their epoch - the conflict
of proletariat and bourgeoisie; since Dickens in his
"Hard Times", Bronte in "Sherley", Gasckel in "Mary
Barton™ strictly depicted the problem of interrelation,
conflicts and controversies between capitalists and
workers. As a result, creation of the English writer - re-
alists has a bright tendency of anti - bourgeoisie. Marks
were writing: "The bright group of cotemporary Eng-
lish writers whose expressive and significant notes ex-
posed. The world with its political and social reality ra-
ther than professional politics, publicists or moralists
did. It was the writers who revealed all stratums of
bourgeoisie, starting from "respected" tenants and val-
uable paper holders, and finishing with small shopkeep-
ers and clerks in advocate offices. There is a question:
"How did Dickens and Thackeray, Mrs. Bronte and
Mrs.Gasckel depict those respected men of respected
society?" [5]They depicted them as vividly as they are
- self confident, pompous, ignorant and low leveled
tyranits. Characteristic peculiarity of English realists is
a craft of satirical exposure. Satire, for its diversity and
richness - is the sharpest implement of Dickens and
Thackeray. [6]By criticizing rotten society with its all
deficiencies and contradictions, they also revealed
moral innocence, diligence, disinterestedness and firm-
ness of simple people. In depiction of people one can

see a deep sense of humanism in English writers' work,
especially in Dickens. His positive ideals, Dickens
could see in disinterest and honest toilers. According to
Dickens, those poor, simple people are the sole real
happy ones despite the all injustice and cruelty of soci-
ety. However, English critical realists were far away of
the conception of historical valuation regularity. They
had no direct relation to "worker Movements" sur-
rounding the country.

Depicting people's strive to a better life writers
were also revealing the ways for solutions of these
problems. In the second part of XIX century struggle of
the classes didn 't cease yet; worker movements were
still observed. In 50-60s at the same time with Dickens
there known other literary men like Thackeray, Emily
Bronte, Elizabeth Gaskell and George Elliot. Philoso-
phy of Positivism has brightly displayed the character-
istic creation of them. Main characters of their books
are common people with their hard and trying life.
Bourgeois men of letters devoted to the interests of own
class, not only by amusing and flattering since a great
number of them frankly praised and supported military
aggression and colonial invasions of British Empire.
Alfred Tennyson who never exposed knighthood of
Middle Ages now was glorifying prospering Victorian
England. Though in such a hard opportunity best cus-
tom and principles of the art of critical realism were de-
veloping in the creation of outstanding writer- Ch.
Dickens. [7]

Ch. Dickens was the greatest critical realist in XI1X
century English literature. K. Marx in an article pub-
lished in The New York Tribune in 1854 gave the fol-
lowing characterization of the English critical real-
ists.The present brilliant school of novelists in England,
whose descriptions have revealed more political and
social truth to the world than have all the politicians,
publicists and moralists added together, has pictured all
sections of the middle class, beginning with the "re-
spectable” owner of government stocks, and finishing
with the small shopkeeper. [3, 124] How have they
been described by Dickens, Thackeray, Charlotte
Bronte and Mrs. Gaskell, as full of self conceit, petty
tyranny and ignorance? And the civilized world con-
firmed their verdict in a damning epigram which it has
pinned on that class, that it was servile to its social su-
periors and despotic to its social inferiors, Of the writ-
ers named by Marx, Dickens, and Thackeray were the
most outstanding. Creativity of Charles Dickens opens
a new bright page in the history of Critical Realism of
England. The whole epoch of Evolution of the English
literature is concerned with his name. Dickens belongs
to that group of great writers that has bees pride of the
national English Culture .

With striking force and truthfulness, he pictured
bourgeois civilization, showing the misery and suffer-
ings of the common people. In his novels, Dickens pulls
out the masks of English Bourgeoisie. [4, 559] He di-
rects his stroke against infinite hypocrisy and egoism.
By depicting main characters of his novels, (Oliver
Twist, Nicholas Nikleby) the author reveals painful life
of thousands of unfortunate people. In Oliver Twist
Dickens tells the story of an orphan boy of unknown
parentage. Born in a workhouse, brought up under cruel
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conditions, the hero runs away from the workhouse to
London where he falls into the hands of a gang of
thieves. He is rescued from them by the benevolent rich
Mr. Brownlow, but thieves make him join them once
again and partake in their foul dealings.[8] The novel
ends with Oliver's adoption by Mr. Brownlow. The ad-
ventures of the boy-hero were used by Dickens to de-
scribe the lower depths of London. He makes his reader
aware of the inhumanity of city life under the condi-
tions of capitalism. Dickens describes here the awful
conditions under which the children of the poor were
brought up, and exposes the cruelty of the bourgeois
philanthropists.[2, 480]

Another critical realist, William Makepeace
Thackeray, was a severe critic of the English society.
Thackeray’s novels are mainly a satirical portrayal of
the upper stratum of society. The writer made his way
to popularity much more slowly than Dickens. These
two men, who became friends and generous rivals,
were very different in character and disposition.
Among his novels "Vanity Fair" (1847-48) is Thacker-
ay's masterpiece For the lifelikeness of its characters, it
is one of the most remarkable creations in fiction. In
"Vanity Fair" certain classes of society satirized. Their
intrigues, frivolities and caprices, flippant characters
are dealt with. Thackeray probes almost every weak-
ness, vanity and ambition which leads humanity to
strive for a place in society In "Henry Esmond™ (1852)
Thackeray gives an enduring picture of high life in the
18h century. "The History of Pendennis” (1849) and
"The Virginians" (1857-1859) are both popular novels.
"The English Humorists of the 18th century" (1853)
and "The Four Georges" (1860) are among his es-
says.Thackeray is an uncompromising realist and sati-
rist. He doesn't label his characters with external marks,
but enters into communion with their souls. His method
of lying bares their motives and an action is strictly
modern.

The other representative of the Great Victorian Pe-
riod was Mary Ann Evans, known to her family as Mar-
ian and to her reader as George Eliot (1857-1876)
George Eliot does not regard the novel as a vehicle for
entertainment alone, but rather as a means of revealing
the human condition. Like George Meredith, "she is the
embodiment of philosophy in fiction,™ as Oscar Wilde
remarked in 1897. Examining her central characters in
depth, Eliot often abandons conventional plot-formulae
by failing to provide an entirely happy ending. Her sto-
ries usually end somberly, without a real hero or hero-
ine emerging. Eliot began her greatest work, Middle-
march, in 1867 and completed it in 1872; it was pub-
lished in Blackwood's Magazine in eight monthly
installments, although she had finished only three when
the serial run began in 1871. She envisioned the Vincey
part of the story as complete in itself in 1869 the story's
realism she carefully investigated provincial hospitals,
medical practices, and physicians, rather than accept
conventional thinking and stereotypes. Although she
was to write one final lengthy novel (Daniel Deronda)
before her death in 1880, it is for Middlemarch that she
is still remembered as "The Victorian Sage," a remark-
able achievement for a woman in nineteenth-century
Britain. Adam Bede (1859) was her first full-length

novel. It was an immediate success, but attracted fer-
vent public gossip as to who the real author was. When
it was discovered that Eliot was Mrs. Marian Evans
Lewes, many castigated her but she was also lauded by
friends, fellow authors, and feminists. The Lifted Veil
(1859) reflects the personal struggles Eliot went
through as a woman and author in the spotlight since
the success of Adam Bede. She still felt self-doubt at
times and had bouts of depression--this sensitive inner-
life reflected in many of the portraits. painted of her.

Other novelists who adhere to critical realism were
Charlotte Bronté, Emily Bronté, Elizabeth Gaskell, and
Thomas Hardy.

The Brontés were the world's most famous literary
family. Charlotte, Emily and Anne Bronté were the au-
thors of some of the best-loved books in the English
language Charlotte's novel Jane Eyre (1847), Emily's
Wuthering Heights (1847), and Anne's The Tenant of
Wildfell Hall (1848) were written in this house over a
hundred and fifty years ago, yet their power still moves
readers today. To find two writers of genius in one fam-
ily would be rare, but to find several writers in one
household is unique in the history of literature. Char-
lotte and Emily are ranked among the world's greatest
novelists; Anne is a powerful underrated author, and
both their father, the Revd. Patrick Bronté, and brother
Branwell also saw their own works in print.

Surprisingly, the enduring myth of the Brontés liv-
ing a life of unrelieved isolation and tragedy was, to
some extent, created unintentionally by the Brontés
themselves In choosing to write under pseudonyms, the
sisters drew an immediate veil of mystery around them.

Like most authors, the Brontés drew upon their
imaginations, on their personal experiences and the
landscape and characters around them, but their mature
poems and novels are also rooted in the themes of the
early writings of their childhood and adolescence. The
following works were written by the Bronté€ Family:
"Jane Eyre" (1846), "Villette* (1853), "Shirley"(1849),
"The Professor” (1857) (Charlotte Bronte); “"Wuthering
heights "(1847) (Emily Bronte); "Agnes Grey" (1847),
"The Tenant of Wildfell Hall"(1848) (Anne Bronte);
"The Works of Patrick Branwell Bronte" : An Edition
(Vol I).

Elizabeth Gaskell’s name is definetelly among the
realists as well. (1810-1865) Gaskell's first novel, Mary
Barton, was published anonymously in 1848. The best
known of her remaining novels are Cranford (1853),
North and South (1854), and onfcul Wives and Daugh-
ters (1865). She became popular for her writing, espe-
cially her ghost story writing, aided by her friend
Charles Dickens, who published her work in his maga-
zine Household Words Her ghost stories are quite dis-
tinct in style from her industrial fiction and belong to
the Gothic fiction genre. Even though her writing con-
forms to Victorian conventions (including signing her
"Mrs. Gaskell"), name Gaskell usually frames her sto-
ries as critiques of contemporary attitudes, particularly
those toward women, with complex narratives and dy-
namic female characters. [10]In addition to her fiction,
Gaskell also wrote the first biography of Charlotte
Bronte, which played a significant role in developing
her fellow writer's reputation. Gaskell was well-known
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for her following novels: "Mary Barton" (1848), "
Cranford" (1851- 1853), "Ruth" (1853), "North and
South" (1854-1855), "Sylvia's Lovers" (1863), "Cousin
Phillis" (1864), "Wives and Daughters: An Everyday
Story " (1865). She was the author of short stories like
"Libbie Marsh's Three Ears" (1847), "Christmas
Storms and Sunshine" (1848), "The Squire's Story"
(1853), "Half a Life-time Ago" (1855), "An Accursed
Race" (1855), "The Poor Clare (1856) ", "The Man-
chester Marriage" (1858) a chapter of A House to Let,
co-written with Charles Dickens, Wilkie Collins, and
Adelaide Anne Procter, The Half-brothers (1859), The
Grey Woman (1861). [9]As a Unitarian dissenter living
in the industrial town of Manchester, Gaskell wrote
with compassion but at-times bold frankness about con-
troversial issues of the day including the general pov-
erty of the working classes, the hardships of men work-
ing in mines and factories, and women working in
mills, After enjoying an idyllic middle childhood in the
country, she was shocked and saddened to see families
living in slums eking out a miserable existence. Time
and again she would cause controversy among her priv-
ileged Victorian readership with her characters and
themes. While trying to balance her domestic duties
with burgeoning literary pursuits, Gaskell inevitably
drew upon her own experiences with various charitable
organisations in assisting the poor to create her now fa-
mous fictitious works.

Allin all, today the greatest Victorian novelists are
remembered for their overall artistry and their social
observations and critiques. The English critical realists
of the 19th century not only gave a satirical portrayal of
the bourgeoisie and all the ruling classes, but also
showed profound sympathy for the common people. In
their best works, the greed and hypocrisy of the upper
classes are contrasted with the honesty and good-
hearted-ness of the obscure “simple people” of the
lower classes. Hence humor and satire abound in the

English realistic novels of the 19th Critical realism re-
veals the corrupting influence of the rule of cash upon
human nature. Here lies the essentially democratic and
humanistic character of critical realism.
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AbcTpakTt

HCHTa Ha HACTOAIIOTO MPOYYBAHE € Aa CC U3CJICABA U OLCHU PA3NPOCTPAHCHUCTO U CTCIICHTA Ha IIPOsiBa HA
OBpHAYT CHHIIpOMA CpeJl JISKAPUTE 10 JCHTATHA MEIUIIMHA, IMAHKH MPEeIBUA KOHKPETHH (hakTopH HA paboTHATa
Ccpc€aa - BUJ Ha ACHTAJIHATa IMpaKTHKa, CO6CTB€HOCT Ha JCHTAJIHUA KaGI/IHeT 1 BUJ Ha U3BBPIIBAHUTC KIMHUYHN
neiHocTu. IIpoBeneHO € aHOHMMHO aHKETHO NMpoydBaHe cped 156 AeHTanHu Jiekapu (CTENeH Ha PeCHOHACHT-
HOocT=90.6%, n=136). AHKeTHaTa KapTa ce ChbCTOU OT JABE YaCTH — COLMO-AeMorpadcku nmpopui u xapakrepu-
CTHKH Ha pabOTHOTO MSCTO; CTAaHJAPTHA METOJIMKA 3a M3CJeABaHe Ha ObpHAYT, upe3 Maslach Burnout Inventory
(MBI-HSS). Cnopen monyueHUTe pe3ynTaTi paboTeIIUTe B MHINBUIYaTHH CHTATHN PAKTHKH, B ICHTAICH Ka-
OMHET 1O/ HaeM M Te3H, KOUTO M305rBaT HAKOW KIMHUYHU JEHHOCTH (XMPYpTUs WIK JICYCHUE Ha MAlUeHTH C
TCKKU XPOHUYIHHU 3a6OJ'I$IBaHI/I$I) HUMat IO-BUCOK PHUCK OT 6”praYT, MOKa3BalKW BHCOKH HHBa Ha C€MOIMOHAJIHO
H3TOLICHHUE, ACTICPCOHAIN3alMs U HAaMAJICHU NEPCOHAIHNU MOCTUKCHUSL, B CPABHCHHUEC C TC3U, KOUTO pa60T$IT B
T'pPyINoOBU NPAKTHKH, B coOCTBEH JCHTAJICH KaOMHET 1 npueMaT BCUYKH MAOHUCHTH, 0e3 3HaYeHHe OT KIMHUYHHS
Kasyc. CHGZ[OBaTeJ'IHO, U30sATrBaHETO HA HpO(I)CCI/IOHaJIHaTa nu3oJjianusd, e,I[HOO6paSHI/IT€ 1 MOHOTOHHH KIIMHHYHH
HeﬁHOCTH, BHACAHCTO Ha pa3H006pa3He B pa60TaTa, KAaKTO U HPAKTUKYBAHCTO B coOcTBEH JCHTAJICH Ka6I/IHeT,
HOCCHIO JOCTATHhYHO CUT'YPHOCT U HC3aBUCUMOCT, ouxa CL}IeﬁCTBaHH B MHOT'O T'oJidiMa CTCIICH 3a MPEBCHIIMATA HA
OBpHAYT CHHIpOMA.

Abstract

The purpose of the present study was to investigate and assess the prevalence and levels of burnout syndrome
among dentists, taking into account specific factors of the work environment - type of dental practice, ownership
of the dental office and type of clinical activities performed. An anonymous survey was conducted among 156
dentists (response rate=90.6%, n=136). The questionnaire consisted of two parts — socio-demographic profile and
workplace characteristics; standard burnout research methodology, through the Maslach Burnout Inventory (MBI-
HSS). According to the results obtained, dentists working in individual (single) dental practices, in a rented dental
office and those who avoided certain clinical activities (surgery or treatment of patients with severe chronic dis-
eases) had a higher risk of burnout, showing high levels of emotional exhaustion, depersonalization and reduced
personal accomplishment, compared to dentists who worked in group practices, in their own dental office and
accepted all patients, regardless of the clinical case. Therefore, avoiding professional isolation, monotonous clin-
ical activities, bringing variety to work, as well as practicing in one's own dental office, bringing sufficient security
and independence, would contribute to a very large extent to the prevention and mitigation of burnout syndrome.

KJiIr040BM IyMH: CHHIPOM Ha ,,IperapsHe’, AeHTaIHH JeKkapu, pakropu Ha padoTHara cpema, MBI-HSS,
MIPEBEHIMS Ha OBPHAYT CHHIPOM.

Keywords: burnout syndrome, dental practitioners, work environment factors, MBI-HSS, burnout preven-
tion.

BouBenenue

TepMunsT ,,iperapsiHe’ € BbBeeH mpe3 1974r. ot
XbpobpT Dpoitnendeprep (1926-1999), amepukanckn
NCUXHAThP W NCUXOAHAJIHUTUK, KATO XapaKTepUCTHKA
Ha IICHXOJOTMYHOTO CBHCTOSHME Ha 3[paBH Xopa,
OCBILECTBSBAIM MHTEH3UBEH U TECEH KOHTAKT C KIIU-
€HTH, MaHEeHTH B eMOLIMOHAIHO-HAIIperHara Tpy0Ba
atMocdepa. Toif € enMH OT MbPBHUTE, KOUTO OIMHUCBAT
CHUMIITOMHTE Ha MPO(ECHOHATHOTO U3TOIEHHE B CBOSI
tpya “Burn Out: The High Cost of Success - and How
to Cope with It” (Freudenberger & Richelson, 1980).
ChbritlacHO ChBPEMEHHHTE JIaHHU MOJ ,,perapsHe’ ce

pa3dbupa cbCTOSIHME Ha (PU3NYECKO, €MOLMOHAIHO U
YMCTBEHO M3TOIEHHE Y MPOPECHOHATICTH, paboTeIn
B conpanHara cdepa [1,2,3].

Jlocera OBpHAyTHT Ce HapHUalle CTPECOB CHH-
npoM. CBeroBHara 3apaBHa opranuzaius (C30) obaue
HACKOpO aKkTyanm3upa cposta Aeduuumnms. [lonacros-
IeM IperapsiHeTo ce mprueMa KaTo ,,CHHAPOM, KOHIIETI-
TyaJH3UpaH KaTo pe3yiaTaT OT XPOHHYEH CTpec Ha pa-
0GOTHOTO MACTO, KOWTO HE € OMJI yCTICNTHO yIIpaBIIsBaH"

[4].
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Ot mpakTuuecka TJeJHa TOYKA, CHHIPOMBT Ha
,IIPErapsiHETO" ce XapaKTepu3upa C TP OCHOBHH ac-
neKTa: (GU3NUECKO U EMOIIMOHAIHO N3TOIIEHHE; JeTIep-
COHANM3auus - TOBWIIEHA DPAa3Ipa3HUTEIHOCT, apo-
TaHTHOCT, IIMHU3BM, HETVIIDKHPAINO, OE34yBCTBEHO,
,»[IPEIMETHO , HEXYMaHHO OTHOLIEHHE; TEHACHIMS 3a
OTpHIIATENIHA CAMOOLICHKA - TyBCTBO Ha HEYJIOBIETBO-
PEHOCT ¥ OHMYKCHU MEPCOHAIHU MOCTHIKECHUS 1O OT-
HOIIEHHE Ha CIOCOOHOCTHTE WU IPOJYKTUBHOCTTA
[2,4,5].

JenTanHata npodecus ce peaausupa Moj BIMs-
HHETO Ha MHOXECTBO NMPO(ECHOHAIHN PUCKOBH (hak-
TopH (BpenHocTH). Hskon oT TsX ca: OnomorndHu dak-
TOPH — PA3MTUIHUTE MUKPOOPTaHU3MH (BUPYCH, OaKTe-
pum, TBHOM) C TAXHOTO pAaslpOCTpaHEHHE W
[UKJINYHOCT; XUMUYHU (PaKTOpPH — BCHYKH MEIHKa-
MEHTH M MaTepHaId C AJIEPIH3HPAIO0 M TOKCHIHO
BB3ICHCTBHUE; PI3UYHH (HaKTOPH - ITyM, BUOpaLIH, He-
MPaBIJIHO apaHXMPaHO OCBETJICHHWE M JAp.; €pProHo-
MHUYHH (aKTOpH - HENpaBUIHA ¥ HEEPrOHOMHUYHA pa-
0oTHa cToOiiKa, crienn(puKa Ha ACHTAIHUTE MaHMITyJIa-
muu U Ap. [6-9]. 3HauuTeNHO BIMSHHE BBPXY
IMpaKTUKYyBalIUTEC MOTaT Aa MMaT U HEPBHO-TICUXOJIO-
TMYHUTE (PaKTOPU — BCUYKH H3TOUHHIM Ha OCTBD U
XPOHHUYEH AHUCTpec Ha paboTHOTO MsacTo. KomOuHam-
ATa OT AEHCTBUETO HA Te3W XPOHWYHH, IPOJIOHTUPAHH,
HETaTUBHM M3TOYHHUIIM Ha cTpec (aucTpec) Ha paboT-
HOTO MSCTO M JIMIICaTa Ha PECypcH Ha JIMYHOCTTA 3a
CIpaBsiHE CTOSAT B OCHOBAaTa Ha E€THOJIOTHATA HA OBp-
HayT cunapoma [10,11].

B TO3M cMuchn, MIeHTUPHUIMPAHETO HAa OCHOB-
HHUTE PUCKOBE B MpPO(ecHOHAJeH acleKT, OM HUMao
KJIFOYOBO 3HAY€HHE 3a MpEeJOTBpATsIBaHE HAa HETaTHB-
HHUTE HOCJIEIUIM OT “mperapsHeTo”. V3BecTHO e, 4e
ChBpPEMEHHATa IPAKTHKO-TEOPETHYHA paMKa Ha CHH-
JIpoMa ObpHAYT MHTErpHpa MHIUBHAYATHH M CUTYaIH-
onru Qaxropu (Llenoa, 2005): mepcoHANHN 0COOCHO-
cTH (BB3pacT, 1oJ, 00pa3oBaHWE, CEMEHHO ITOJIOXKe-
HHE), TMYHOCTOBU YePTH (HEBPOTH3bM, EKCTpaBepcus,
JOKyC Ha KOHTPOJI, CaMOOTBEP)KCHOCT, H/ACAIN3BM,
nepeKInoHN3bM | 1p.) U (akTopu Ha paboTHATa
cpena (JMrca Ha Bb3MOXKHOCT 332 CAMOCTOSITEIIHO B3e-
MaHe Ha pelIeHus, poJieBa  HEOINPEJeNICHOCT,
Hech0oOpa3eH paboTeH rpaduk, IPETOBAPEHOCT B pabo-
Tara, pabOTHO HamNpeKeHHe, MEXIYJIMYHOCTHU KOH-
(nukTH, NUICca Ha OJaroAapHOCT, JIMIICA HA HY)KHATa
MOJATOTOBKA 32 OCBIIECTBIBaHE Ha NMPO(GECHOHATHUTE
3aBJDKEHUSI, HEOCTATHYHO PECYPCH U MHOTO APYIN)
[12].

LlenTa Ha HACTOSIIOTO M3CIIEABAHE € J]a CE IPOYIH
CBCTOSTHUETO HA OBbPHAYT CHHAPOMA CPEJ JIEKapHUTe I10
JIeHTaJlHa MEJIWIIMHA B KOHTEKCTa Ha npodecroHan-
Hata MM JIEHHOCT, KaKTO M Ja ce Npeayokar edex-
THUBHHU CTPATETHH 3a CIIPaBsSHE C HEro. 3a MOCTUraHe Ha
ropernocovenara mei 0sxa GopMyIrpaHu CIeTHATE 3a-
Jlauu:

1. Jla ce u3cneziBa 1 OLIEHH Pa3NpPOCTPAHEHHETO U
CTETeHTa Ha MPOosiBa Ha ObPHAYT CUHIPOMA Cpe/l JIeKa-
pHTE 1O JICHTAJHA MEAWIMHA, UMalK/ NpeIBU KOH-
KpeTHH (akTopH Ha paboTHATa cpeza.

2. Ila ce mpemyiokar CTpaTeruy 3a CIIPaBsHE C
npobsiemMa ¢ 1e71 eEeKTUBHA IPEBEHIMS HA HETaTHB-
HHTE MOCIIEUIH OT HETO.

3a menuTe Ha HACTOSIIOTO IPOYYBAHE WHTEPEC
MPECTaBIsABAT CleNHUTe (akTopu Ha paboTHATa
cpena: BUJ Ha JCHTAIHATA IPAKTHKA, COOCTBEHOCT Ha
JECHTAITHNS KaOMHET, BU HA U3BBPIIBAHUTE KIMHUIHU
JEWHOCTH, MPOABIDKUTETHOCT Ha pabOTHOTO BpeMe,
paboTa ¢ MOMOIIEH IEPCOHA, YCIOBUS Ha TPy — ICH-
TaJIHA araparypa u o0opyaBaHe, IIaHUpaHe Ha paboT-
Hust rpaduk. Hacrosimata cratust moctaBs axIEHT
BBPXY IBPBUTE TPU XapaKTEPUCTHKH Ha YCIOBUAITA,
IPY KOUTO JICHTAJTHHUTE JISKapH NPaKTUKyBaT npodecu-
sra cu. GopmynupaHa e paboTHa XHMIOTE3a, KOSTO ce
acoIMUpa ChC CTAHOBHUILETO, Y€ TPUTE KOMIOHEHTA Ha
OBpHAYT (€MOIMOHAIHO H3TOIIEHHE, JeTepCcoHaln3a-
LUsI U TIEPCOHAHN MOCTHKEHHSI) Ca U3SIBEHH B Pa3-
JWYHA CTENEH IIPY M3CJIeBaHaTa TPpyIa JIHIA, Topagu
0COOCHOCTUTE B COLHO-AEMOTPA(CKHs UM CTaTyC U
TBH KaTo MpoecHoHAIHATa UM AEHHOCT CE€ M3BBPIIBA
IIpY KOHKPETHH YCIIOBUS M OpraHu3anus Ha paborara,
KOHMTO ca 00YyCIIOBEHH OT WUHIMBHAYaTHHTE OCOOEHO-
CTH Ha BCSIKa JCHTAJIHA ITPAKTHUKA.

Matepuan 1 MeTOIH

HacrosmoTro npoy4BaHe € MUIOTEH MPOEKT ¢ Jie-
CKPUITUBEH KPOC-CEKI[MOHEH IU3aiiH, MPOBEICHO B
nepuona cenremBpu-HoemBpH 2018 r. B Codusi, bbi-
rapus. 3a M3IBJIHEHNE HA MOCTaBEHATa I € MpoBe-
JICHO aHOHMMHO aHKETHO IpoydBaHe. bsaxa pazmaneHu
00mo 156 BBIpOCHHUKA, 5 OT KOUTO OsXa M3KIIOYCHH
OT IPOYYBAHETO, Thi KaTO Os1Xa HENPABHIHO IIOIIBJI-
HeHd. Enun 3p001ekap oTkasa 1a y4acTBa B IpOydBa-
Heto. O6mo 136 3p00IeKapH ca OTTOBOPHIIM Ha IPO-
y4BaHETO (CTeneH Ha pecrnoHIeHTHOCT=90.6%), npak-
THUKYBAIll B WHIVBHIYAJIHH WJIN TPYNOBH JCHTAIHU
NPaKTHKA 33 MbPBUYHA WIM CIENHAIU3UpaHa JeH-
TaJIHa IOMOIII, KaKTO X pabOTeI B JEHTATHU HIIN Me-
JUKO-JCHTAJIHYU LIEHTPOBE. 3a IIeJIUTE Ha U3CIIeIBAHETO
PECIIOH/ICHTHTE Ca pa3/eeHH B TPH Bb3PACTOBH Py
—25-40 r. — 32 (23.5%), 41-55 r. — 72 (53%) u Hazg 56
r.— 32 (23.5%); pasnpenenenuero mo nox e 56 (41.2%)
mbke 1 80 (58.8%) >xenu. Kpurepun 3a BKIouBaHe,
Kacaelly eINHMIINTE Ha HaOmrofcHue, Ogxa: ga ObaaT
JeKapH MO JAEHTalIHAa MEAWIUHA, il JI0OpOBOIHO
CBIJIaCHE 32 y4acTHe B IPOYYBAHETO, C TPYIOB CTaX HE
HO-MaJIbK OT 1 ronuHa.

[Ipean mombiBaHETO Ha BBIPOCHUKA, HA BCEKH
JIeHTalleH Jiekap Oe MpejocTaBeHa KpaTka BepOanHa
uH(OpMaLUS OTHOCHO LIEJIUTE Ha MPOYYBAHETO W IO
KaKbB HAUYMH PE3yJTATUTE OT HEro OMXa JOIPHHECIH
3a JIHTaJIHAaTa NPAKTUKA KATO 15110. AHKETHUTE KapTH
0s1xa pa3lazieHd B JCHTAJTHNUTE KAOMHETH Ha PECIIOH-
JCHTUTE, KOWTO OfXa IMOMOJICHHM Jia OTrOBOPAT Ha
BBIIPOCUTE aHOHMMHO. [lombiIBaHETO Ha BBIIPOCHUKA
6e npueTo Karo opMa Ha MHAMBUAYAIHO CHIJIACHE OT
CTpaHa Ha JCHTAJHUTE JIEKapH Ja B3eMaT ydacThe B
Npoy4BaHeTo. T'hbil KaTO MOCIEAHOTO HE BKJIKOYBA Ia-
LUUEeHTH WJIM OINWUTHM J>XMBOTHH, aHOHUMHOCTTa Ha
yYacTHUIIUTE Oellle rapaHTHpaHa U Te UMaxa MpaBo Jia
OTKaXaT Ja y4JacTBaT B IIPOyUYBAHETO, HE Oemie HeoO-
XOJMMO J1a ce ThpcH onobOpenne oT Etuana xommcus
OTHOCHO €THYHMTE CTaH/AAPTH Ha IIPOYYBAHETO.

[TpoBenenoro mpoyuBaHe ce 0a3upa Ha KOM-
TUIEKCHAa METO/INKA OT COOCTBEHO M3PAOOTEHH M CTaH-
JapTU3UpaHd HMHCTPYMEHTH. AHKETHaTa KapTa ce
CBCTOM OT JIBE YaCTH — COLMO-/IeMOrpadcKu mpoduit 1
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XapaKTCPUCTHKH Ha PabOTHOTO MSCTO, METOJAWKA 32
n3cnenBane Ha ObpHayT, upe3 Maslach Burnout
Inventory (MBI; Maslach & Jackson, 1996). ITspBata
4JacT Ha aHKeTHATa KapTa chabpxa 20 BeIpoca, odeman-
HEHH B TP IIOATPYIIH, CBBP3aHU C YCTAHOBSIBAHETO Ha:
conno-aeMorpadckure XapaKTepUCTHKH Ha JCHTAal-
HUTE JIeKapu (BB3PacT, TOJI, TPYAOB CTaX, CEMEHHO T0-
noxeHue). Bropara rpyna BeIIPOCH ca CBBP3aHH C 0CO-
OeHoCcTUTE HA pAOOTHOTO MSCTO — COOCTBEHOCT Ha JICH-
TaNHUs KaOWHEeT (10 HaeM, COOCTBEH WM W JIBETE),
BUJ Ha JICHTAJIHATA TpaKTHUKa (MHIUBUIyallHA, TPY-
MOBA WJIH ICHTAJICH IICHTHP ), MPOIBIDKUTESITHOCT Ha pa-
OOTHOTO BpeMe, BUII HAa W3BBPIIBAHUTE KIMHIYHH JCH-
HOCTH, paboTa ¢ TOMOIIIEH ITePCOHAI, yCIOBUS HA TPY
B JCHTATHUS KaOWHET (ISHTaJHA amaparypa u o03a-
BeXIaHe), IUIaHUpaHe Ha paboTHUs rpaduk. Brmpo-
CHUTE Ca 3aTBOPEHH, HSAKOW OT TAX MMAT ONIHSA 3a II0-
COYBaHE Ha MOBEYE OT €IWH OTroBop. Tperara rpyma
BBIIPOCU Ca CBBP3aHU ChC CAMOOIICHKATA HA JCHTAJI-
HUTE JICKaApU OTHOCHO ITOJIy4YaBaHUTC AOXOAH OT JACH-
TaJIHATA UM MIPAKTUKA, KAKTO M Kacael[y HATUIUETO Ja
JICTHOCTH, HECBBP3aHH C JICHTaJIHATa MpakTHKa (Xxoou
WIK CTpaHWYHM HHTEpEcH); Halu4yhe Ha BPEIHU 3a
3/IpaBETO CTEPECOTHIIM, CBBP3aHH C HAYMHA HA YKHUBOT
(TrIoTIOHOMYIIEHE, 3JI0yIoTpeda ¢ alKoXOJI, YCIIOKOU-
TEHH MEIWKaMCHTH, aHTUICTPECAHTH WIH CBHHO-
TBOPHH, KaKTO W OC3CHHUE) W BBIIPOCH, CBHP3aHH C
PO ECHOHATHOTO TIAaHUPAHE U KEIAHHETO 3a paboTa
el IEHCHOHHUPaHe.

BropaTa yact Ha aHKeTHaTa KapTa c€ ChCTOU OT
BBIIPOCHUKBT Ha Maciad 3a u3cieqBaHe Ha ObpHAYT
(Maslach Burnout Inventory - MBI), koiito BkiIrouBa
TPH MOJCKAJIX: EMOIMOHAIHO M3TOIICHHE, ICTIEPCOHA-
TU3als U TIEPCOHANHU MOCTIKEHUs (paboTocrnocob-
HocT). MBI-HSS ce cecToun ot 22 aiitema, 3a u3mep-
BaHE Ha eMOI[MOHATHOTO M3TOIICHHE (JIeBET aiTema -
1, 2, 3, 6, 8, 13, 14, 16, 20); nenepconanu3amus (et
aiitema- 5, 10, 11, 15, 22) 1 nepcoHATHN NOCTIOKEHUS
(ocem aiitema- 4,7,9,12,17, 18, 19, 21 ). bearapckust
MPEBOJI Ha BHIIPOCHUKA € BaJHIUPaH U U3ION3BaH MPH
MeIUIUHCKU mnepcoHan B bearapus ot b. llenosa
(1991,2002,2004) [13].

YecroraTa, ¢ KOSTO PECHOHACHTHT MPEKHUBSIBA
BCSIKa €JHa [TO3MIIMS CE OIICHBA IO cefieM TouKoBa Jlu-
KepT - ckajna ¢ kojoBe oT 0 10 6 ChC CIEAHOTO 3HAYE-
Hue: 0 — He, HUKOTa; | — MHOTO pAIKO; 2 — pAIKO; 3 —
MOHsKOra; 4 — 4ecTo; 5 — MHOTO 4ecTo; 6 — BuHaru. [1o

TO3M HauMH pe3yiarature Bapupar 0-54 T. 3a moxacka-
jlata - eMouroHanHo u3romnienue, 0-30 3a moackana —
nenepcoHanu3anus U 0-48 Ha mojackana - JUYHO ITO-
ctrxeHue. [To-BHCOKHTE CpeiHN pe3ynTaTH 3a CyOcKa-
JUTE EMOLMOHATHO M3TOLICHUE U ACTCPCOHATU3ALNS
OTroBapsT Ha MO-BHCOKH HUBA Ha OBPHAYT, OT Apyra
CTpaHa I0-BUCOKHUTE CPEIHN PE3YNTATH OT CyOcKanaTa
- JINYHO MOCTIDKEHUE OTIOBAPSIT Ha MO-BHCOKH HUBA Ha
,»[IEpCOHAIHA e(PEeKTUBHOCT", PECII. I10- HUCKU HUBA Ha
nperapsse (Maslach & Jackson, 1986) [14].

HanexxaHocTTa Ha BBTpEIIHATA CHIVIACYBAHOCT Ha
Lenusi BBIPOCHUK M IIOJICKaslaTa JeTiepCOHaTN3aus
(IT) e B mHTepBana ,,J00pa 3a MPAKTHYECKH IETH",
ceorBeTHO 0.757 m 0.726. Haii-Bucoka CTOWHOCT
(0.926, ornmmunHa) KOSUIMEHTHT HA HAOCKIHOCT
Alpha Cronbach nma npu mojckanrata eMOIIMOHATHO
m3romenne (EN), mokaro Ha moackanaTa mepCOHATHA
nmoctmkenus (I1I1) e B uaTepBana ,,MHoro mobpa“ —
0.816. [15].

[MonyuennTe naHHU OsXa BbBEACHH U 00pabOTEeHH
¢ momorra Ha cratuctudeckus maker IBM SPSS
Statistics v.25.0. M3non3Bana e cTtaHaapTHa AECKpUII-
THUBHA cTaTUCTHKA (O6poii, %), 3a 1a ce U3UUCIH Pas3mpo-
CTPaHEHHMETO U CTENEeHTa Ha MposiBa Ha ObpHAYT CHH-
JpoMa Cpej JIKapuTe M0 JeHTaTHAa MEANIMHA, KaKTO U
Jla ce TPE/ICTABAT PE3YJITATUTE, KACACIII KOHKPETHUTE
XapaKTEePUCTHUKU HA paOOTHHUTE YCIOBHSL.

Pe3yaratn

Cropen oJTy4eHNTe pe3ynTaTi I0BeYe OT I0JI0-
BUHATa OT AaHKCTHPAHHUTE ICHTAIHHUTE JIEKapu paboTsAT
B MHAMBUIyaNHHU MpakTUKU — 80(58.8%), a ocTananute
— B rpymnoBu — 56(41.2%). Csimo Taka, oBede OT IO-
JoBUHATAa OT pecnoHneHture - 80(58.8%) paborar B
coOcTBeH meHTaneH kabuuet, a 40(29.4%) — B kabuHeT
nox Haem. lllecTHameceT OT JCHTAJIHUTE JIEKapH
(11.8%) mMat coOCTBEH eHTaJICH KaOWHET M padOTAT
B TaKbB I10]] HAEM.

ITo oTHOWIEHWE HA KIMHWUYHHUTE JIEHHOCTH, JCH-
TaJTHUTE JIEKapH OsXa TOMOJICHH JIa T0coYaT Jalii pH-
€MaT BCHUYKH TAIEeHTH, 0e3 3HaYeHHEe OT KIMHUYHUS
Ka3zyc WM B JEHHOCTTA UM MMa clienn(pHUKa IpH MOA-
0opa Ha MalMeHTHTEe, KOUTO TpsiOBa na nekysat. [lo-
CJICOAHUAT BU3HUPA n30STBaHETO HA MalfueHTH C Xpo-
HUYHH CUCTCMHHU 38.60J'I$IB8.HI/I$[, PAAKO U3BBPUIBAHC HaA
XUPYpPru4Ha AeHHOCT WIX IPAKTUKYBaHE Ha IEHHOCTH,
CBBP3aHHU CaMO ChC CIIEIMATHOCTTA Ha JICHTAITHUTE JIe-
Kapu (ako umat takasa). [lonpoOHo, moTydeHUTE OTro-
BOpH ca IIpeAcTaBeH: Ha Tabm. 1.

Tab6muma 1

YecToTHO pas3npeaAciicHne Ha YUaCTHUIUTC B [IPOYUYBAHCTO 110 BU/] HAa U3BBPIIBAHUTC KIMHUYHA ,Z[CI\/‘IHOCTI/I B
JACHTAJIHATA ITPAKTUKA

Knvnanunu nefiHocTH B I€HTaHaTa paKkTUKa Bpoit 8/2;{OCHT6H6H ot
[Tpuemam BcHUKHM ManeHTH, 0e3 3HaYeHHe OT KJIMHUYHUS Ka3yc 56 41.2%

N36srBaM HanMeHTH C TeKKU CUCTEMHH HapYIICHUS 56 41.2%

Psnxo n3BppuIBaM XUPYprUdYHa JEHHOCT 48 35.3%
[TpakTHKyBaM 1eHHOCTH, CBBP3aHU CaMO ChC CHEIUATTHOCTTA MU 0 0%

3abenesicka: c60pbm om npoyesmume Haosuwasa ]00, mbll Kamo HAKOU om AaHKemupasume ca nocovyuiu noseve

om eona oelnHocm

Cren mpoBeneHUs aHaJIH3 Oelle YCTAaHOBEHO, e
OT JEHTAJIHUTE JEKapH, JEMOHCTPHUpAINA YMEPEHO U

BHCOKO HMBO Ha EMOIIMOHAIHO M3TOIICHHE, 74 ca pabo-
TEIIN B MHIUBUIYaJTHH TpakTUKH (Tadu. 2). 1o oTHO-
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IICHHUE Ha JIeTIePCOHAIN3ANNATA, PA0OTEIUTE B MH/N-
BU/IyaJIHU IIPAKTHKU IOKa3BaT MHOTO BUCOKH HUBA, [10-
KaTo TpH paboTenIuTe B rPyIoBa MpaKkTHKa Mmpeodiia-
JIaBa OTHOCHUTEITHHSAT JIsUT HA BUCOKOTO HUBO HA JieTep-
COHAIM3ALNS (Tabm.3). [pu TIEPCOHATTHUTE
MOCTHXKEHUsI ce HaOJIr0aBa CXOAHA TeHAeHIwms. [Ipu
paboTtemuTe B MHIUBUAYATHH MPAKTHKH IIpeodiaiaBa
OTHOCHUTEJIHHAT AsIJ1 HA MHOTO BUCOKOTO HMBO Ha HaMa-
JICHUTE TIEPCOHANHY MOCTHXEHUS, a PpU paboTenure
B TPYIOBH NPaKTHKHA — YMEPEHOTO HUBO (Tabi.4).

[lpu nenranHute Jiekapy, padoTemu B KaOWUHET
NOJI HaeM ce HalJIr0/1aBa Hali-BUCOK OTHOCUTENEH ST
Ha BHCOKO HUBO HAa €MOIIMOHAIIHO U3TOIICHHE U JIeTIep-
COHAJTM3aLMs 1 MHOTO BHCOKO HUBO HA HAMAaJICHH Iep-
COHANHKM mocTmwxeHus. [lpu paboremure emxHOBpe-
MEHHO B COOCTBEH [EHTAJIEH KaOMHET W TAaKbB IIOJ
HAeM Ce PErUCTPUPAT HIUCKU HUBA HA EeMOIIMOHAIIHO U3~
TOLICHHE, JEMepPCOHANN3alMsg U HaMaJeHH Mepco-
HallHM TOCTWXKeHus. Paboremmre camo B coOCTBEH

JICHTaJICH KaOWHET IEMOHCTPUPAT MHOT'O BUCOKO HUBO
Ha €MOIIMOHAIHO M3TOILICHUE, YMEPEHa ACTEePCOHAIN-
3anys ¥ BUCOKO HMBO HA HAMAJICHH INEPCOHAIHM I10-
cTkeHus (1abmn.2,3,4).

JleHTanmHNTE JIeKapH, KOUTO MpUeMaT BCHYKH Ia-
LUEHTH IEMOHCTPHUPAT Hail-BUCOK OTHOCHUTEIIEH 5T Ha
HUCKHTE HMBA Ha €MOIMOHAIHO M3TOLICHUE U JETep-
COHaJIM3alUs U MHOTO BUCOKO HHBO HAa HAMaJIeHU Iep-
COHAJIHU MoCTIKeHus (Taba. 2,3,4). [Ipu nexapure, us-
OATBallM MAIMEHTH C TEXKH CHCTEMHH 3a00JIsIBaHUS
npeo0iiaiaBa OTHOCUTENTHHS JISUT HA yMEPEHO U BUCOKO
HUBO Ha €MOIIMOHAJIHO W3TOIIEHHUE, KAaKTO U BHCOKHU
HHUBA Ha JIETIEPCOHAIN3ANNSA M MEPCOHATHN HOCTHXKE-
HUSL. JIeHTanHuTe IeKapy, KOUTO MO-PAIKO U3BBPIIBAT
XUPYpru4Ha JeHHOCT UMaT Hal-BUCOK JSU1 HA MHOIO
BHCOKO HMBO Ha €MOILIMOHAIHO M3TOLICHUE W BHUCOKHU
HHUBA Ha JICTICPCOHATM3AIM ¥ HAMAaJICHH IIEPCOHATHHU
TIOCTHKCHUSL.

Tab6muma 2

YecToTHO pas3npeacICHUE Ha JCHTATHUTE JICKaApU 110 BUJ HAa ACHTAJIHATa HpaKTI/IKa/ COOCTBEHOCT Ha JCHTAJTHUSA
Kabuner/ BUJ Ha U3BBPIIBAHUTEC KIIMHUYHU JIEMHOCTH M EMOIIMOHAIHO U3TOIICHHUE

EmoronanHo YmMmepeno MpHuoro
n3tonienne | Hucko HuBo HHI;O Bucoxko vuBo BHCOKO HUBO O01o
6poit,% s 6poit,% ) 6poit,%

— (6poit,%) (6poid, %) (6poit,%) (6poid, %) (6poit,%)
Bup nenranHa nmpakTHka
WuauBuayaina 32(57,2%) 24(75%) 24(75%) 0 80(58.8%)
Ipyrnosa 24(42,8%) | 8(25%) 8(25%) 16(100%) 56(41.2%)
0610 (6poit,%) 56(100%) | 32(100%) 32(100%) 16(100%) 136(100%)
CO6CTB€HOCT Ha JCHTAJIHUA Ka6I/IH€T
Co0OcTBEH JICHTAJICH o o o 0 0
cabmor (1) 24(42.8%) | 24(75%) 16(50%) 16(100%) 80(58.8%)
5;:;"‘(;‘)” KaOUHCT 0N | 4558 606y | 8(25%) 16(50%) 0(0%) 40(29.4%)
TP 16(28.6%) | 0(0%) 0(0%) 0(0%) 16(11.8%)
0610 (6poit,%) 56(100%) | 32(100%) 32(100%) 16(100%) 136(100%)
By kmMHUYHYA JeHHOCTH
Tpremam BOHARH | 32(500%) 8(16.7%) 8(25%) 8(50%) 56(41.2%)
INalUECHTHU
W306sarBaM mamumeHTH C
TEXKH cucremun | 16(25%) 24(50%) 16(50%) 0(0%) 56(41.2%)
HapyILICHUs
Pako —m3sbpuIBaM | ) 65504 16(33.3%) 8(25%) 8(50%) 48(35.3%)
XAPYpPrU4Ha JEHHOCT
0610 (6poit,%) 64(100%) | 48(100%) 32(100%) 16(100%) 160(>100%)
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Tabmuua 3

YectoTHO pasnpeacIICHNE Ha JCHTAITHUTE JICKAPHU 110 BUJ] HA ACHTAJIHATA HpaKTI/IKa/ COOCTBEHOCT Ha JICHTAJIHUS

KaOuHeT/ BHUJ HA M3BHPIIBAHUTC KIMHUYIHU JIEWHOCTH U JACTCpCOHAIU3AITNA

erepCcoHaNn3alms VMeDero Miioro
Hucko HuBo HHl; o Bucoko HuBO BHCOKO HIEO O6mo

(6poit,%) o (6poit,%) <o (6poit,%)

Bapuabwuiau (6poi,%) (6poid, %)

Bup nenranHa mpakTHka

WuauBuayaiHa 24(100%) 24(50%) 8(33.3%) 24(60%) 80(58.8%)

I'pymnosa 0(0%) 24(50%) 16(66.7%) 16(40%) 56(41.2%)

06110 (6poit,%) 24(100%) 48(100%) 24(100%) 40(100%) 136(100%)

CoOCTBEHOCT Ha AECHTAIHNS KaOMHET

CobOcTBEH JIIEHTAJIEH 0 0 0 0 0

xa6urer (1) 8(33.3%) 40(83.3%) 8(33.3%) 24(60%) 80(58.8%)

ﬂae:;ag)"* Kabumet nox 0(0%) 8(16.7%) 16(66.7%) 16(40%) 40(29.4%)

@) +(2) 16(66.7%) 0(0%) 0(0%) 0(0%) 16(11.8%)

0610 (6poit,%) 24(100%) 48(100%) 24(100%) 40(100%) 136(100%)

By kmyMHUYHM e HOCTH

Tpremam BOHHRIL | 24(100%) 8(12.5%) 0(0%) 24(60%) 56(41.2%)

HanyueHTu

W30srBaM  manmMeHTH C

TEXKHU CUCTEMHHU 0(0%) 24(37.5%) 16(50%) 16(40%) 56(41.2%)

HapyIICHUs

Pagwo M3BBPIIBAM 0(0%) 32(50%) 16(50%) 0(%) 48(35.3%)

XUPYPrU4Ha JEUWHOCT

06110 (0poit,%) 24(100%) 64(100%) 32(100%) 40(100%) 160(>100%)

Tabnuma 4

YectoTHO pas3npeacIiCHUE Ha JCHTATHUTEC JICKapU 110 BUJ HAa ACHTAJIHATa HpaKTHKa/ COOCTBEHOCT Ha JCHTAJIHUA

KaOuHeT/ BUJ Ha U3BbPIIBAHNUTC KIMHUYIHHU Z[eﬁHOCTPI 1 NICPCOHATHU HOCTHIKCHUA

AJICHU ICPCOHAJIHA

YMmepeHno Mmuoro
nocTmwxenus | Hucko HUBO HHBO Bucoxko HUBO BHCOKO HUEO O6110

(6poit,%) o (6poit,%) %o (6poit,%)
Bapuabmirau (6poit, %) (6poi,%)
Buj geHTanHa npakTukKa
WuauBuayanna 24(75%) 16(28.6%) 24(75%) 16(100%) 80(58.8%)
I'pynosa 8(25%) 40(71.4%) 8(25%) 0(0%) 56(41.2%)
06110 (6poit,%) 32(100%) 56(100%) 32(100%) 16(100%) 136(100%)
CoOCTBEHOCT Ha JEHTAIHUS KaOUHET
CobcTBeH JIEHTAJIEH 0 0 o 0 0
xabmrer (1) 8(25%) 40(71,4%) 24(75%) 8(50%) 80(58.8%)
5::;‘(;;}‘ KadumHer MOL | g (o504 16(28.6%) 8(25%) 8(50%) 40(29.4%)
@) +(2) 16(50%) 0(0%) 0(0%) 0(0%) 16(11.8%)
06110 (6poit,%) 32(100%) 56(100%) 32(100%) 16(100%) 136(100%)
By kmMHUYHYA JeHHOCTH
Tpremam BOHAKHL 1 24(75%) 16(22.2%) 0(0%) 16(100%) 56(41.2%)
MalUEHTH
W306srBaM  HanUeHTd ¢
TEKKH CHCTEMHH 0(0%) 32(44.4%) 24(60%) 0(0%) 56(41.2%)
HapYLIEHHS
Pagko — ussbpuiBaM | g5y 24(33.4%) |  16(40%) 0(0%) 48(35.3%)
XMPYPrUYHa JIEHHOCT
06110 (0poii,%) 32(100%) 72(100%) 40(100%) 16(100%) 160(>100%)

3akiIouenne U JIETIePCOHAN3AINS, B CPABHEHHE C JIeKapuTe, pabo-

B pesynrat ot mpoBeeHOTO MPOyYBaHe MOTaT Jia
Ce HaIPAaBAT CICIHUTE U3BOJIH:
1. PafoTemure B MHANBUAYATHU ICHTAITHH MIPAK-
THKHA MUMAaT BUCOKH HHBA Ha €MOIIMOHAIHO U3TOIIEHHE

TCIIN B TPYIIOBU IPAKTHUKU. AHaJIOTHYEH € HU3BOABT U

10 OTHOIICHUE Ha MEPCOHAIIHUTE NOCTUIKCHUSA.
2. HCHTaJ’IHI/ITG JICKapHu, KOUTO pa6OT$IT 101 HaEM

JACMOHCTPUPAT 110 - BUCOKH HUBA HA EMOIIMOHAJIHO U3-
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TOLIEHHE, JENepCOHANN3alMsd W HaMaJeHH Iepco-
HaJIHM TIOCTMDKEHMS CIIPAMO, KOJIETHTE UM, padoTemn
B COOCTBEH J€HTaJIEH KaOWHET.

3. JleHTanHWTE JEKAapH, KOUTO HM30ATBAT HIKOU
KIIMHUYHY ICHHOCTH (XMPYPrHs WX JCUCHUE Ha MalH-
€HTH C TeKKU XPOHUYHH 3a00JISIBaHMUS) IMAT MO-BHCOK
PHCK OT ObpHAYT, HOKa3BalKK BICOKH HHBA HA EMOIIH-
OHAJIHO M3TOLICHHUE, AENEepPCOHATIU3AIMS U HaMaJeHU
MIEPCOHAIHHU MTOCTIDKCHUS], B CPABHEHHUE C TE3H, IpHe-
Mally BCHYKH MallMeHTH 1 MMAIl HUCKU HUBA Ha eMO-
[IOHAJTHO U3TOIIEHHE U JAETIePCOHATN3ALIMSL.

[ToBuieHO BHUMaHKe OU CJIEABANIO /1A CE OTEIH
Ha CUTyallMOHHHUTE (aKTOPH M XapaKTEPUCTUKUTE Ha
paboTHaTa cpefa, B KOHTEKCTa Ha H3TOTBSIHETO Ha Op-
TaHU3AIMOHHO-OPUCHTUPAHNTE CTPATEIHH, KOUTO Iie-
JSIT HOAO0Op M ONTHMHU3UPAHE Ha yCIOBUATA HAa TPYA U
OTCTpaHsIBaHE Ha HEONIArONPHATHOTO BIHMSIHAE Ha (pak-
TOpPUTE, BOACIIN 10 ObpHAYT. B TO31U cMHCHII, H305TBA-
HeTo Ha npodecroHaIHaTa H30JIalusl, €THOOOpa3HUTE
1 MOHOTOHHH KIIMHUYHU I[eleOCTH, BHACAHETO HaA pa3-
HooOpasue B paborara, KakTO M NPAaKTUKYBAaHETO B
cOOCTBEH J[EHTaJleH KaOWHET, HOCEN[O0 I0CTaThyuHA
CUTYPHOCT U CIIOKOMCTBHE, OMXa ChACHCTBAIN B MHOTO
rojisiMa CTETeH 3a MPEBEHIUATa Ha ObpHAYT CUHIPOMA.
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AbcTpakTt

Lenrta Ha HACTOSIIOTO W3CIICABAHE € JIa CE MIPOyYaT HUBATa Ha Pas3lIPOCTPAHEHHE HA TPUTE acleKTa Ha Obp-
HayT — EE, JII1 n IIIl B KOoHTeKcTa Ha ONpEAETeHH XapaKTepPHCTHKHM Ha paboTHaTa cpena: pabOTHO Bpeme
(TIpOIBIDKUTEITHOCT ¥ TUTAaHUPaHe Ha paOOTHHSA TpaduK), padoTa ¢ IIOMOIICH IEPCOHANT U YCIOBHS Ha TPYH B JICH-
TaJHUA KaOMHET — JIeHTaJIHa arnaparypa ¥ obopyzasane. IIpoBesieH € MUIOTEH MPOEKT ¢ JECKPUITUBEH KPOC-CeK-
IIMOHEH IU3aifH, KOUTO ce 0a3upa Ha aHOHUMHO aHKETHO IpoydBaHe cpen 156 neHTanHu iekapu (CTereH Ha pe-
cnouaeHTHOCT=90.6%, n=136), paboTeu B ctonuuara Ha P boarapust, rp. Codus. M3m0m3BaHUAT BEIPOCHHK CE
CBbCTOH OT IBC YaCTH: COI.[I/IO-,I[GMOFpa(I)CKI/I HpOCI)I/IJ'I 1 XapaKTCPUCTHUKH Ha pa6OTHOTO MSICTO, CTaHAapTHA METO-
JIMKa 3a u3cJie/iBaHe Ha ObpHAyT, upe3 Maslach Burnout Inventory (MBI-HSS). Pesynrartute nokasear, ue mpu
JACHTAJIHUTC JICKAapH, KOUTO pa6OT$IT IoBeUe OT § Jaca Ha JACH, TPUTC U3MCPCHHUS HA 6LpHaYT UMaT BUCOKH HIIU
MHOTO BUCOKH HUBa. [IpaBHIIHOTO IlaHupaHe Ha paboTHUS rpaduk ce cBbp3Ba ¢ Hucku HuBa Ha EE, JII1 u Hama-
JICHH HH, JAOKaToO JIMIICaTa My BOAU 1O MHOI'O BUCOKH TaKHBA. BucokxuTe 1 MHOrO BUCOKH HMBA Ha AcnepCcoOHaIN-
3aus npeo6naz[aBaT Ipu ACHTAJIHUTE JICKApHU, KOUTO HC pa6OT$IT C IIOMOIICH MNEpCOHAI. TeBI/I, H3I10JI3BAallli MHOT'O
J00pa amaparypa U 000pyIBaHE UMAT MO-MalbK PUCKHT OT ObPHAYT B CPABHEHHE C PAOOTEINUTE MPHU MMO-JIOIIU
ycioBus, TBH KaTo pu TIX €€ Ha6J‘IIO,Z[aBaT 1 MO-HUCKH HUBA Ha ACIICPCOHAIM3ALNA U HAMAJICHU NEPCOHAIHU
nocTikeHust. ETo 3aI10, mpernopbKUTEe OTHOCHO M30ATBAHETO HAa CBPBXHATOBApBaHE, MPABUIHOTO U €(DEKTUBHO
IUIaHUpaHe Ha pa60THI/I$I rpa(bmc, H3IIO0J3BAHCTO Ha IMOMOLICH MEPCOHAJl B IPAKTUKATA, KAKTO U CbBPEMCHHA
MHOTO J100pa JIeHTallHa anaparypa u o0opyaBaHe, Ouxa MOIJIHM Jia UTPasiT KIF0U0Ba PoJisl 32 MPEBEHIMATA, HaMa-
JIIBAHCTO HA pHUCKA U U3TrOTBAHCTO Ha G(I)CKTI/IBHI/I CTpaTCeruu 3a ClipaBsHC CbC CUHAPOMA Ha ,,HperapﬂHeTo“.

Abstract

The aim of the present study was to investigate the prevalence of burnout dimensions - EE, DP and PA in the
context of certain characteristics of the work environment: working hours (duration and planning of the work
schedule), working with support staff and working conditions in the dental office - dental apparatus and equipment.
A pilot project with a descriptive cross-sectional design was conducted, which was based on an anonymous survey
among 156 dentists (response rate=90.6%, n=136) working in the capital of the Republic of Bulgaria, Sofia. The
questionnaire consisted of two parts: socio-demographic profile and workplace characteristics; standard burnout
research methodology, through the Maslach Burnout Inventory (MBI-HSS). The results suggested that among
dentists who work more than 8 hours a day, the three dimensions of burnout had high or very high levels. Proper
planning of the work schedule was associated with low levels of EE, DP and reduced PA, while its absence lead
to very high ones. High and very high levels of depersonalization prevailed among dentists who did not work with
support staff. Dentists using very good equipment had a lower risk of burnout than those working under worse
conditions, as they also experienced lower levels of depersonalization and reduced personal accomplishment.
Therefore, recommendations on avoiding overload, proper and efficient planning of the work schedule, the use of
support staff in the practice, as well as modern very good dental equipment, could play a key role in prevention,
risk reduction and effective coping with "burnout™ syndrome.

KarouoBu nymu: eHTanHM JeKapu, CHHIPOM Ha ,nperapsine, MBI-HSS, pabotHo Bpeme, mianupaHe Ha
paboTHuUs rpaduK, TOMOIICH MEPCOHAN, ACHTAIIHA anapaTypa, MPeBeHIHs Ha ObpHAYT.

Keywords: dentists, burnout syndrome, MBI-HSS, working time, time management, dental auxiliaries, den-
tal equipment, burnout prevention.

BouBenenue

BepHayT Mim cHHAPOM Ha ,,IperapsHeTo e Tep-
MHH, KOITO 100MBa nmomyssipHOCT mpe3 70-Te roauHu
Ha XX Bek, 6JaroapeHue Ha Tpy/la Ha aMePUKAHCKHUS
MICUXHATHP U IICUX0AHATUTUK XbpObpT PpoiineHoep-
rep [1]. Cnopen Hero ObpHAYT €: “HAKON B CHCTOSTHHE
Ha yMOpa WJIH U3TOMIeHNE, TPHIYUHEHO OT OTAAACHOCT
KBbM OIIpeiesIeHa 11eJl, HAUWH Ha XXMBOT WJIM B3aUMOOT-
HOIIIEHWE, KOUTO HE J]aBaT O4akBaHUs pe3yartat' [1].

B nayanoto Ha cBoute u3cienBaHusi OpoiineH-
Oeprep paznuyaBa iBa CTaJIus — paHEH, P KOWTO TyB-
CTBaTa Ha 3aCeTHATHUs ca 3ala3eHH, U KbCEH, KOUTO ¢
CBBpP3aH ¢ IbJIHA Jiniica Ha eMormu. Crex ToBa TOM
omucsa 12 craaus. B Hauaiioro € 00CECUBHOTO Kelia-
HHME 3a JOoKa3BaHe Ha camusa cede cu. Bmociencrsue
cOoOCTBEHUTE HYXIU CE HETJIMKUPAT, IIEHHOCTHUTE Ce
MPEOCMHUCIIAT, a BAXHUTE MPOOJIEMH Ce€ OTpHYAT.
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Haxpas HacTbIBa anatusi, 1enepcoHaNN3aIHs U IbJIHO
E€MOIIMOHATHO U (pu3ndecko nzuepnsane [2].

Cnopen Maslach & Jackson (1996) “bbpHayT €
CHHJPOM Ha €MOIIMOHAIHO W3TOIICHHE, IETIEPCOHANN-
3alusi ¥ YyBCTBO Ha HEYJIOBJIETBOPEHOCT OT cebepea-
mm3armmara“ [3,4]. ABropure pazpaboTBaT BBIIPOCHUK
3a u3MepBane Ha ObpHayr — Maslach Burnout
Inventory (MBI), ko#iTo € CBBp3aH ¢ OIICHKA Ha TPUTE
OCHOBHHM KOMITIOHEHTa (aCHEeKTH, U3MEPEHHs1) Ha TO3U
(heHOMEH M KOUTO ChOTBETHO IPEICTABAT JUHAMHKATA
Ha IIpolieca Ha ,,lIperapssHeTo : eMOIMOHAIHO U3TOIle-
HHE, JCNEPCOHANM3ANNI U PEAYLHUPAHN IEPCOHATHU
nmocTuxeHus [5,6].

CBBpEMEHHNTE MO3UIMHA OTHOCHO ETHOJIOTHATA
Ha OBbpHAyT CHHIpPOMA CE CBBP3BAT ChC CXBAILAHUATA,
4ye TOW € MHOTOCTPAHEH IICHXO-COIMaNeH (peHOMEH ¢
MOJIMETHONIOTHYHA reHe3a [7,8]. Jloka3aHo € BIUSHU-
€TO Ha MHOXKECTBO PHCKOBH (DAKTOPH, CBBP3aHU C HH-
JUBHAyaTHUTE O0COOCHOCTH (BB3pacT, IOJI, CeMEHHO
nosioxenne) [9-12], uepTu Ha TMIHOCTTA — EKCTpaBep-
cusl, HeBPOTU3BM, JIOKYC Ha KOHTpoja u ap. [12,13],
KaKTO U cTie(puaHN 0cCOOCHOCTH Ha pabOTHATA Cpeaa,
OT KOUTO C TOAYEPTaHO 3HAYEHHE ca CTPECOBUTE Xa-
PaKTEepUCTUKH Ha TpyaoBus npouec [9-12,14]. Ot ko-
THUTHBHA TJIeJTHa TOYKa, aKO B TIOCIIEIHUS IPUCHCTBAT
XPOHUYHH, HETAaTHBHH, NPOJIOHTMPAHU CTPECOPH, 3a
KOWTO JIMYHOCTTAa HE pasloyara ¢ J0CTaThuHO pecypc
3a CIpaBsiHe, Pe3yaTaThT ¢ ObpHAyYT [6,15].

W3BecTHO €, 4Ye MAEHTAIHUTE JIEKapH OCBhIIe-
CTBSIBaT AEWHOCTTa CH MO BIUSHHETO HA MHOXKECTBO
©)XKEeTHEBHU CTPECOPH — paboTaTa ChC CTPAXJIMBHU U He-
KOOIEPaTUBHU NalUeHTH, Oopba ¢ Oonkara, HalIU4ue
Ha YCJIOKHEHUS B X0/1a Ha JICUSHUETO WM CICIIHU KH-
BOTO3aCTpalllaBaIlli CIy4au, IPOBEPKU OT KOHTPOJIH-
pamm oprany, Hee()eKTHBHA KOMYHHUKAIUS C MAIUCHTA
W/WH eKuna, Bb3HUKHAIN KOH(QIMKTH U MHOTO JIPyTH
[16]. Ot mpakThuecka rieHa TOYKa, MHTEpEC Npel-
CTaBJIsIBa M3SICHSABAHETO Ha KOHKpPETHUTE (AaKTOpPH Ha
paboTHaTa cpexa B JEHTaJHaTa IPAKTHKA, KOWUTO
ChIeiicTBaT 3a IIOBWIIABaHE HUBaTa Ha CTpeC U
CHOTBETHO Ca NPEAINOCTaBKa 3a BH3HWKBAaHE Ha OBp-
HayT CHMIITOMH. B TO31 CMHUCBII, IIE7ITa HA HACTOSIIIOTO
M3CIIe/IBaHE € Ja ce MpOoyJyaT HUBaTa Ha pa3npocTpaHe-
HHE Ha TPUTE acleKkTa Ha ObpHAayT B KOHTEKCTa Ha
OTIpeZIeTIeHN XapaKTePUCTHKN Ha paboTHaTa cpena. B
MoBede JETaiin ca pasliieflaHd CJIeJIHUTE Bapua-
OwmrHE: paboTHO BpeMe (TMPOIBIDKUTEITHOCT U IUTaHU-
paHe Ha paboTHUs rpaduk), padboTa ¢ TOMOIIEH MePCco-
HaJl ¥ yCJIOBHS HA TPYJ B JCHTAIHHS KaOWHET — JIeH-
TaJlHa arnaparypa u 00opy/IBaHe.

Marepuana u MeToau

3a M3MBJIHEHHE Ha TOPEToCcoYeHaTa Iiefl € IpoBe-
JICHO aHOHMMHO aHKETHO Ipoy4BaHe cpen 156 iexapu
MO JICHTaJIHA MEAMIMHA, MPAKTUKYBAl{ B CTOJIHUIATA
Ha P Bwarapus, rp. Codusi, B mepuoaa centeMBpH-HO-
emBpu 2018 r. 3a BCHYKH €IWHUIM Ha HAOIOJCHWE
Osixa (OpMyIHpaHU CIEAHUTE KPUTEPUU 33 BKIIIO-
YBaHe: Jla ca JIKapy IO JEeHTaJHAa MEIWIWHA, TaIn
JOOpPOBOJIHO MH(OPMHUPAHO ChIJIACHE 32 Y4acTHE B
MPOYYBAHETO, C TPYJIOB CTaX HE MO-MaJbK OT | rouHa
Y NPaKTHKYBAlLM B MHAWBUAYaJIHU WM IPYNOBHU JCH-
TaJIHM MPAKTHKH 32 IbPBUYHA WM CHELNUaIH3upaHa
JICHTAJTHA ITOMOIII MM pabOTeNy B JEHTATHN WIH Me-
JIMKO-JICHTaJIHH [ICHTPOBE.

Bbnpocuunure 06sxa pa3jaaeHy B ICHTAIHUTE Ka-
OWHEeTH Ha YYaCTHHUIINTE, KaTO HA ITOCJICAHNTE HE Ogxa
MIPEAI0KEHN HUKAKBH JIOITBJIHUTEIHN CTUMYJIH 32 y4a-
CTHE B TOBa npoyuBaHe. PecrionaenTture 0sxa uHpOp-
MHUpaH{ OTHOCHO IEJIMTE Ha IPOYYBAHETO, U3IOJI3BA-
HaTa METOAMKA U 3HAYCHUETO Ha EBEHTYAITHUTE PE3yII-
TaTu 3a JAEHTAJIHATA MPaKTHKa IPEIH MOIIbJIBAHETO HA
aHkeTHaTa Kapta. OCBeH TOBa, 05Xa HHCTPYKTHPAHHU Ja
OTrOBOPAT aHOHMMHO M YECTHO Ha IOCTaBEHHUTE
BeIpocH. Te 6sxa yBepeHH, 4e TIXHaTa aHOHUMHOCT U
KOH(MAECHIIMAIHOCT Ha JAHHUTE IIe ObJaT 3ala3eHy.
J10OpOBOTHOTO TOITBJIBaHE HAa BBIIPOCHUKA O€ TPHETO
Kato ¢GopMa HAa HHAUBUIYAJIHO IHCMEHO HHQOP-
MHPaHO CBIJIACHE 33 YUaCTUE B IPOYUBAHETO. T'bil KaTO
MIOCJIEIHOTO HE BKIIIOYBA IMAIIMEHTH MM OMUTHH XKH-
BOTHH, aHOHUMHOCTTA Ha YYaCTHHUIIUTE OeIlle rapaHTH-
paHa ¥ Te UMaxa IpaBo Jia OTKaXKar Jia yJacTBaT B Po-
ydBaHETO, He Oerre HeoOX0IuMO 11a ce ThpCH ooope-
HUe OoT ETHYHa KOMHCHSI OTHOCHO €TUYHUTE CTaHAAPTH
Ha TPOYYBaHETO.

OCHOBHUSAT MHCTPYMEHT Ha M3CJIEIBAHETO € aH-
KeTHa KapTa, KOSITO Ce ChCTOM OT JIBE YacTH: 1. commo-
neMorpadcku npoduir U XapakTEpUCTHKH Ha padoT-
HOTO MICTO; 2. CTaHAAapTHAa METOAMKA 3a HM3CIICIBaHE
Ha ObpHayT, upe3 Maslach Burnout Inventory (MBI-
HSS; Maslach & Jackson, 1996). IlspBata uact
cbIbpxka 20 BBIIpOCa, TPYNUPAHU B TPH CEKINH, CBBP-
3aHHM ChC ChOMpaHe Ha MH(pOPMAIHs OTHOCHO COLMO-
JeMorpad)CKUTe XapaKTePHCTUKU Ha ICHTAIHUTE Jie-
Kapu, ocoOcHOCTUTe Ha (haKTOpUTE Ha paboTHATa
cpella, caMOOIIeHKaTa UM OTHOCHO TOJIy9aBaHUTE JIO-
XO0Iu OT ACHTAJIHATa NMPAaKTUKa, HAJTMYUCTO Aa [[eﬁHO-
CTH, HECBBp3aHH ¢ paboTaTa (X00U WM CTPaHUYHU UH-
TepecH); HAJTMUMe Ha BPEIHU 3a 3[]PaBEeTO CTEPEOTUIIH,
CBBbp3aHU C HA4YWHA Ha )XUBOT (TIOTIOHOMYIICHE, 3J10-
yrnorpeda ¢ aJKoXoJ, YCIIOKOMTEIHH MeIUKaMEHTH,
AHTHJICTIPECAHTH WM CHHOTBOPHH, KaKTO U Oe3CHHHE)
U BBIIPOCH, CBBP3aHH C MPOGECHOHATHOTO INIAHUPaHEe
1 JKeTaHWEeTO 3a paboTa ciiel] IeHCHOHUpaHe. Bripo-
CHUTC Ca 3aTBOPCHH, HAKOHU OT TAX HMMAT OIIUA 3a MO-
COYBaHE Ha IOBEYE OT EFH OTroBOp. Bropara wact Ha
BBIIPOCHUKA ChIBPka 22 CTaHOBHIIA 32 U3MEPBaHE Ha
TPUTE acrekTa Ha ObPHAYT - EMOIMOHATHOTO U3TOIIIe-
HHE (JeBeT aliTemMa); nernepcoHanu3ays (et aifrema)
U TIepCOHAITHU TMOCTIKEHHUs (oceM aiitema). OTroBo-
puTe Ha BBIIpocHTe B TpHTe Hojckanu Ha MBI-HSS ce
OIICHSBAT TI0 CelleM TOYKOBa JIMKepT - cKana ¢ KOJoBe
ot 0 o 6: 0 — He, HuKoOra; 1 — MHOTO PS/IKO; 2 — PSIKO;
3 — MmoHsKora; 4 — 4ecTo; 5 — MHOr0 4eCTO; 6 — BUHATH
(Maslach & Jackson, 1986) [4]. Bearapckust npeBos
HA BBIPOCHHUKA € BATHINPAH U H3IIOJI3BAH IPU MEIH-
UMHCKM TniepcoHan B bearapus or b. llenosa
(1991,2002,2004) [17]. HagexaHOCTTa HA BBTPELIHATA
ChIJIACYBaHOCT Ha IIEJIMsl BBIIPOCHHK € Joopa - 0.757.
3a moackanute EE, T u I ts1 € 0.926, 0.726 1 0.816,
CBHOTBETHO [6].

JanHuTe 0sxa 00pabOTEHH CHC CTATUCTHYCCKUS
naker IBM SPSS Statistics v.25.0. 3a ycTaHoBsiBaHe
umuBata Ha EE, JII1 u I1I1, kakTO u ChOTBETHUTE 0CO0OE-
HOCTH Ha (hakTOpHTE Ha paboTHATa Cpesia, KOUTO Mpea-
CTaBJIIBaT HWHTEPEC 3a HACTOSIIOTO MpOYyYBaHe, €
W3MOJI3BaHa JECKPHUIITHBHA CTaTUCTHKA. Pe3ynrature
ca IpeJCTaBeH! KaTo YeCTOTHHU pasnpeneneHus (0poii,
TIPOLICHT).
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Pe3yaratu
O6mo 136 neHTAmHU JEKapw ca MpPeIoCTaBIIIN
NPaBUJIHO  TONBJIHCHH  aHKCTHH  Kapth. Iler

BBIIPOCHHKA 0s1Xa M3KJIIOYEHH OT MPOYYBAHETO ITOpaan
HEM'bJIHOTO UM MOITBJIBAaHE, a €AWH ACHTAaJIEH JieKap OT-
Kasa ydJacTue (cremeH Ha Bb3BpamaemocT = 90.6%).
PecriongeHTHTE Ca pa3/ieseHy B TPU Bb3PAaCTOBH IPyNH
—25-40 1. — 32 (23.5%), 41-55 . — 72 (53%) u Hag 56
r. — 32 (23.5%). Ot Ts1x 56 (41.2%) ca mpxe u 80
(58.8%) ca xeun.

3a 1enuTe Ha NPOYYBAHETO NMPOABIKUTETHOCTTA
Ha pabOTHOTO BpeMe Ha ACHTAHUTE JIeKapu Oe pa3npe-
JieNleHa B TpU Ipynu — 1o 6 yaca, oT 6 10 8 yaca U mo-
Bede oT 8 waca Ha neH. Cren oOpaboTkara Ha moiryde-
HHUTE OTTOBOPH IOJYYHXME CJICTHUTE pe3yITaTH: Hal-
MAaIrbK € OposIT Ha 3p00NIeKapuTe, paboTemu noBede OT
8 waca—24 (17.6%), kato 2/3 0T TX ca IPEACTABUTEIH
Ha BBh3pacToBara rpyma 41-55 ronuHu, a ocTaHaIHTe ca

B IIbpBaTa Bb3pacToBa rpymna — 25-40 rogunu. Beunuku
JECHTAIIHN JIEKapu OT Bb3pacToBara rpyma 56+ roguau
paborsT no 3 uyaca nHeBHO. EnHakbB Opoil sexapu
nMaT paboTHO BpeMe ¢ MPOABIDKUTEIHOCT 0 6 Jaca u
Mexay 6 u 8 yaca — 56 (41.2%).
JleHTamHNTE NeKapu, KOUTO PabOTAT MO-MaJIKO OT
6 yaca Ha JICH ITOKa3BaT Hal-BHCOK OTHOCHUTEINICH IS
Ha HUCKU HHBA HA EMOIIMOHAIHO H3TOIICHNUE, JIETIEPCO-
HaJM3alusl ¥ NepcoHaIHU TocTrkeHus. [Ipu padbote-
muTe OT 6 00 8 Jaca e HaJMIlE HAW-BUCOK ST HA BU-
COKO HMBO Ha €éMOILMOHAJIHO U3TOLIEHHE U JICNIePCOHa-
IM3alsi W MHOTO BHCOKO HHBO HAa HaMaJeHHU
MIepCOHAIHN MOCTIXeHUs. CXOQHU ca U Pe3yNTaTHTe
mpu paboTemuTe moBeue OT 8§ yaca AHEBHO. Ilpm Tsx
Hal-BUCOK OTHOCHTEJIEH AsJI Ce TMaja Ha MHOTO BHCO-
KHTE HUBA HAa €MOLMOHAIIHO M3TOLICHUE 1 ACTIEPCOHA-
JM3al¥si 1 YMEPEHO HUBO Ha MEPCOHAIHHU MTOCTIKESHUS
(Ta6:1.1,2,3).
Tabuuma 1

YecTtoTHO pas3npeaciCHUC Ha JCHTAJTHUTE JICKapH IO U3CJICABaAHN (baKTOpI/I Ha pa60THaTa Cp€la U HMBAa HA EMO-

MHOHAJTHO U3TOIICHUC

Enmonponaio Ymepeno Msuoro
W3TOIICHUE HHCKOUHOHBO IO BI/ICOK? I;II/IBO BHCOKO HIEO O61v1100

——— (6poit,%) (6poid, %) (6poit,%) (6poid, %) (6poit, %)
PaboTHO Bpeme
Jlo 6 yaca 32(57.1%) 8(25%) 8(25%) 8(50%) 56(41,2%)
6-8 uaca 16(28.6%) 16(50%) 24(75%) 0(0%) 56 (41,2%)
IToseue ot 8 yaca 8(14,3%) 8(25%) 0(0%) 8(50%) 24(17,6%)
06110 (6poit,%) 56(100%) 32(100%) 32(100%) 16(100%) 136(100%)
PaboteH rpaduk — IuTaHUpaHe
Ja 48(85.7%) 16(50%) 16(50%) 8(50%) 88(64.7%)
He 0(0%) 0(0%) 8(25%) 0(0%) 8(5,9%)
[Mousikora 8(14.3%) 16(50%) 8(25%) 8(50%) 40(29,4%)
06110 (6poit,%) 56(100%) 32(100%) 32(100%) 16(100%) 136(100%)
[TomotiieH mepcoHa
Ja 16(28.6%) 8(25%) 16(50%) 8(50%) 48(35.3%)
He 40(71.4%) 24(75%) 16(50%) 8(50%) 88(64.7%)
06110 (6poit,%) 56(100%) 32(100%) 32(100%) 16(100%) 136(100%)
JlenTanHa anapatypa u 003aBexaHe
Jobpu 24(42.8%) 24(75%) 24(75%) 0(0%) 72(53%)
Otanyau 32(57.2%) 8(25%) 8(25%) 16(100%) 64(47%)
06110 (6poit,%) 56(100%) 32(100%) 32(100%) 16(100%) 136(100%)

AJICKBaTHOTO IUIaHWpaHe Ha paboTHUA rpaduk
(cpo0Opa3eHo ¢ MHOMBHUIyaTHUTE KadecTBa U CHOCO0-
HOCTH Ha TMPaKTUKYBAIUTE W €CTECTBOTO HAa H3BBP-
[IBaHATA MAaHUITYJAIMS) € CBHIICCTBEHA XapaKTepH-
CTHKa Ha e(eKTHBHATa OpraHM3alus B JCHTaJHaTa
npaktuka. C neri u3sCHsIBaHE Ha 0COOCHOCTUTE IIPH U3-
TOTBSTHETO Ha pabOTHHUSA UM TpadyK, Ha TCHTATHUTE JIe-
Kapu 0siXxa 3aJajieHu ABa BbIpoca — “‘Ilianupame au
0obpe pabomnus cu epagux “u “Yecmo au ce cnyusa
da uma cmpyneéame Ha NAYUEHMU 8 YAKAIHAMA UTU
npunyoumennu npecmou? . Tlourn 2/3 ot pecrnoH/eH-
tute — 88 (64.7%) - oTroBapsT, Ye MIaHUpPaT A00pe pa-
6otHus cu rpapuk. Camo ocem (5.9%) cpoOmiaBar 3a
HAJIMYKC Ha CTPYIBAaHE Ha TMAIMCHTH WM MPHHYIH-
TEJIHU TPECTOMH.

[Tpu feHTaNHUTE JNeKapu, KOUTO IJIAHUpaT 100pe
paboTHus cu Tpaduk, mpeodiazaBa OTHOCHUTEIHHUAT

51T HA HOCKHTE HUBA Ha EMOLIMOHATHO U3TOLICHHE, Je-
MEepPCOHANM3AM U HAMAJICHU NEePCOHAJHU HOCTHKE-
Hus. [Ipu sekapure, KOUTO CHOOIIABAT, Y€ HE TUIAHH-
pat nobpe rpaduka cu, ce HabIOAaBa 0OpaTHA TCHIICH-
s — BHCOKO HUBO Ha €MOIIMOHAIHO HW3TOIIEHHE M
MHOTO BHCOKM HHMBA Ha JETIEPCOHAJM3alUs M Hama-
JIEHW TIePCOHAJHY MOCTIKeHus (Taba. 1,2,3).

ITo otHouIeHHE Ha paboTara ¢ MOMOIIEH Mepco-
HAaJI, CTIOpe] NOIY9YEeHUTE Pe3yITaTH MouTH 2/3 OT J1eH-
TaJTHUTE JIEKapu He paboTAT C HOMOIIIEH lepcoHa — 88
(64.7%), a ocranamute — 48 (35.3%) H3MOII3BAT TAKHB
B npakTukata cu. Cieq aHanm3a Ha pe3ynTaTure Oere
YCTaHOBEHO, Y€ MPH JICHTATHUTE JIEKapH, KOUTO HE pa-
00TAT ¢ NMOMOIIIEH NepCoHaNl NpeobiangaBa JENbT Ha
HHUCKO U yMEPEHO HUBO HA EMOIOHAIHO M3TOLEHNE U
peoyLHpaHu MePCOHAIHU TOCTHYKEHHS, HO B CHIIOTO
BpeMe MpeolnajaBaT W BHCOKHTE W MHOTO BHCOKH
HHBa Ha JaenepcoHanm3anus (taoin.1,2,3).
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Tabuma 2
UecTOTHO pa3mnpesiesieHre Ha ISHTATHATE JISKapy 0 u3ciieABanu (pakTopu Ha paboTHATA cpeia U HUBa Ha Jie-
TIePCOHATH3AIIHS
eTepCOHATN3AIUL
Hucko HUBO yl\:;l; ZHO Bucoko HEBO BHCI\(/)[II:O()I;{(;/IBO 0610
5 0 5 O 5 0
I (6poit,%) (6poid, %) (6poit,%) (6poid,%) (6poit,%)
PaboTHO Bpeme
Jlo 6 "aca 24(100%) 24(50%) 0(0%) 8(20%) 56(41.2%)
6-8 Jaca 0(0%) 16(33,3%) 24(100%) 16(40%) 56(41.2%)
IToBede ot 8 yaca 0(0%) 8(16,7%) 0(0%) 16(40%) 24(17,6%)
O6m10 (6poit,%) 24(100%) 48(100%) 24(100%) 40(100%) 136(100%)
PaboteH rpaduk — IuIaHUpaHe
Ja 24(100%) 24(50%) 16(66.7%) 24(60%) 88(64.7%)
He 0(0%) 0(0%) 0(0%) 8(20%) 8(5.9%)
ITonsikora 0(0%) 24(50%) 8(33,3%) 8(20%) 40(29.4%)
O6m10 (6poit,%) 24(100%) 46(100%) 24(100%) 40(100%) 136(100%)
ITomorten nepconan
Ja 8(33.3%) 16(33.3%) 8(33.3%) 16(40%) 48(35.3%)
He 16(66.7%) 32(66.7%) 16(66.7%) 24(60%) 88(64.7%)
O6mmo (6poit,%) 24(100%) 48(100%) 24(100%) 40(100%) 136(100%)
JleHTanHa amapaTtypa ¥ 003aBex/1aHe
Jobpu 8(33.3%) 32(66.7%) 16(66.7%) 16(40%) 72(53%)
(01917420507 16(66.7%) 16(33.3%) 8(33.3%) 24(60%) 64(47%)
O6mmo (6poit,%) 24(100%) 48(100%) 24(100%) 40(100%) 136(100%)

B mpoyuBaHeTo € aHAIM3UpaHa U CaMOOLICHKATA
Ha JICHTIHHUTE JIEKapU OTHOCHO YCJIOBHSTAa Ha TPYI,
IpPH KOMTO MPAKTUKyBaT mpodecusita CH — JEHTalHa
arnaparypa u o03aBex/iaHe, 3a KOETO € U3I10JI3BaHa TPHU-
CTEIEHHA CKaJla — OTIMYHH, NOOPH M HE3aJ0BOJIH-
TenHu. Pe3ynraTuTe mokasBaT, 4e MOYTH MOJIOBUHATA
OT YJYaCTHHUIIMTE B ipoyuBaHeTo — 64 (47%) - ca ompe-
JIETIMIIN TE3H YCJIOBHS KaTo OTIMYHH, a OCTaHAJIHUTE —
72 (53%) xato nobpu. Hukoii ot pecrioHmeHTHTE HE €
OTrOBOPHIL, Ye pabOTH NPHU HE3aI0BOJIUTEIHH YCIOBUS
Ha TpyA. [Ipu neHTaHuTE IeKapy, KOUTO paboTAT MpU

J00pH yCIIOBHS Ha TPY/I, Peo0IagaBa OTHOCUTETHUAT
JSUT HA YMEPEHO U BUCOKO HHMBO Ha €MOLIMOHAITHO W3-
TOLICHHE, a P PabOTEHIUTE IPH OTIUYHU YCIOBHS —
MHOT'0 BUCOKOTO HMBO (Tabu. 1). ITo oTHOmIEHME Ha Jie-
MEPCOHATM3ALUITA ¥ HAMAICHUTE IEPCOHAIHU MTOCTH-
JKeHHUs ce 3abersa3Ba oOpaTHa TeHaeH s, PaboTemure
pu A00pU yCIOBHS JEMOHCTPUpAT BUCOKH HHBA, a
TC3U MPU OTJIMYHU — HUCKHU HHUBA Ha ACTICPCOHAIMU3a-
WS ¥ HAMAJICHU TIEPCOHAITHH MOCTIKEHU (Tab. 2,3).

Tabmuma 3

YectoTHO pasnpeacICHUC Ha JCHTAJTHUTEC JICKAPU 11O U3CJICABAHA (I)aKTOpI/I Ha pa60THaTa Cpc€lia 1 HMBaA Ha IIep-
COHAJIHU IOCTHXKCHUS

MaJieHu nepcoHainu | Hucko HUBO YmepeHno Bucoko HuBO MHoro 0610

MIOCTHXKEHUS (6poit,%) HUBO (6poit,%) BHCOKO HHBO (6poit,%)

Bapuabuau (6poit,%) (6poit, %)

PabotHO Bpeme

o 6 gaca 24(75%) 8(14.2%) 16(50%) 8(50%) 56(41.2%)

6-8 uaca 8(25%) 24(42.9%) 16(50%) 8(50%) 56(41.2%)

IMoBeue ot 8 yaca 0(0%) 24(42.9%) 0(0%) 0(0%) 24(17.6%)

OO61o (6poit,%) 32(100%) 56(100%) 32(100%) 16(100%) 136(100%)

PaboreH rpaduk — miaHupase

Ja 24(75%) 40(71.4%) 16(50%) 8(50%) 88(64.7%)

He 0(0%) 0(0%) 0(0%) 8(50%) 8(5.9%)

[Monsikora 8(25%) 16(28.6%) 16(50%) 0(0%) 40(29.4%)

O6m10 (0poit,%) 32(100%) 56(100%) 32(100%) 16(100%) 136(100%)

ITomoneH nepcoxan

Ha 8(25%) 16(28.6%) 16(50%) 8(50%) 48(35.3%)

He 24(75%) 40(71.4%) 16(50%) 8(50%) 88(64.7%)

O6m10 (6poit,%) 32(100%) 56(100%) 32(100%) 16(100%) 136(100%)

JlenTanHa anaparypa 1 003aBexaaHe

Jobpu 8(25%) 32(57.2%) 24(75%) 8(50%) 72(53%)

Otnnunu 24(75%) 24(42.8%) 8(25%) 8(50%) 64(47%)

O6m10 (0poit,%) 32(100%) 56(100%) 32(100%) 16(100%) 136(100%)
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3aki0ueHne

ITpoBeneHoTo M3cieaBaHe JaBa OCHOBAHUS ca CeE
HAIpaBsT CICIHUTE U3BOAM:

1. TIlpwu nenranauTe Nekapu, paboremu 10 6 gaca
JHEBHO, CC HAJIMIIC HICKN CTOIHOCTH Ha EMOLIIMOHAIIHO
W3TOILCHKE, ACTEPCOHATM3AINS W HaMallCHH IEpCco-
HaJTHY TIOCTY)KEHHS, TOKATO IPH TE3H C MPOIBIDKUTEN-
HOCT Ha paboTHOTO BpeMe 6-8 u moBeue OT § yaca Ha
JIeH, TPUTE M3MEpPEeHUsI Ha ObpHAYT MMaT BHCOKH WU
MHOTO BUCOKH HHBA.

2. IlpaBWiHOTO MaHUpaHe Ha pabOTHHS rpaduK
ce CBBbP3Ba C HUCKU HIBA Ha eMOIIMOHAIHO U3TOIIEHHE,
JETIePCOHANN3aIMs 1 HaMaJeHH MEPCOHAIHHU MOCTH-
JKEHUSI, IOKATO JIUIICATa My BOIH JJO MHOTO BHCOKH Ta-
KUBA.

3. BucokuTe U MHOTO BUCOKHM HUBA Ha JENEPCO-
Halu3anus npeobiaanaBaT Npy ASHTATHUTE JIEKApH, KO-
UTO HE PabOTAT ¢ IOMOILICH IEPCOHAM, 3a PAa3JIMKa OT
TE3U, KOMTO M3IOJI3BAT TaKbB B IIPAKTHKATa CH, KOETO
3HAYUTEJIHO MIOBHUIIIaBa pUCKa OT ObpHAYT IIPU IIbpBaTa
rpyna.

4. Tlpu neHTaHHUTE JIeKapH, U3IOJI3BAI MHOTO
no0pa anmapatypa U 000pyaBaHe, pUCKBT OT ObpPHAYT €
MO-MaJTbK B CPaBHEHHUE C Pa0OTELINTE IPH JOOPH yCII0-
Bust. [Ipu 15X ce HaOmomaBaT HUCKM HUBA Ha JETIEPCO-
HaJM3anus 1 HaMaJICH! TIEPCOHAIHH MTOCTYKCHNUS, J0-
KaTo TPH BTOPHUTE EMOLMOHAIHOTO U3TOIIECHHE, JeTIep-
COHAJIM3anus ¥ HaMaJICHN NIePCOHATHH MTOCTIDKEHNUS ca
C BHCOKH HHUBA.

Ha 6a3ara Ha Te3n 3aKITIOYCHUS IPEOPBKUTE OT-
HOCHO H30sIrBaHETO Ha CBPHXHATOBapBaHE, IMPaBHUII-
HOTO M e(EeKTUBHO IUIaHUpaHe Ha paboTHUS rpaduk,
M3I0JI3BAHETO HA IOMOILEH MEPCOHAN B MPAKTUKATA,
KaKkTO M ChBPEMEHHa MHOTO J00pa JeHTalHa amapa-
Typa U 00opy/BaHe, OMXa MOTJIM J1a UrpasT KI0Y0Ba
pOJIA 32 IPEBEHIMSITA, HAMAJIIBAHETO Ha PUCKA U M3T0-
TBSHETO Ha €(EKTUBHM CTPATETMH 32 CIPaBsIHE ChC
CUHJApOMA Ha ,,[IpErapsiHETO .
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In the modern world, with the development and progress of the world wide web and internet technology,
people are now having more convenience in terms of shopping. Especially with the creation of online selling
platforms (e-commerce) and shopping websites, consumers can purchase products and services without even mov-
ing out of their houses. Thereby, such growth of online shoppers affected the e-marketing as well as its strategies
and tactics. As, online stores and e-commerce websites are now trying to reach their consumers through the most
effective ways and approaches. However, since online shopping stores are only limited to their websites/apps, the
aim of this study is to find out whether the design and layout of online shopping websites are essential in estab-
lishing consumer e-trust and shopping experience. The findings of this study suggest that the website design and
layout of online shopping website indeed have an impact on consumer e-trust and online shopping experience.

Keywords: E-Commerce, E-Trust, E-Shopping, Online Shopping, Shopping Experience.

Introduction & Background. The benefit of
online shopping websites was mostly seen during the
COVID-19 pandemic. As, almost 26% of world popu-
lation was shopping online just in 2020 [6]. Moreover,
according to the study done in US, almost 18% of adult
population is shopping online minimum four times a
month [6]. One of the most interesting studies done by
Nasdaq (National Association of Securities Dealers
Automated Quotations) indicates that by the year 2040,
95% of people’s purchases in the world will be onling,
which once again specifies the global prevalence of
online shopping among people. Consequently, almost
94% percent of internet users do shop online.

Objectives. Earlier on, in store shopping used to
be the most preferred type of shopping by almost eve-
ryone. The reason behind this was the availability of
staff members that would assist the consumer, give per-
sonalized recommendations or help when needed.
Moreover, traditional shopping even let people test out
or try on products and services. However, with unstop-
pable progress in technology, the era of online shop-
ping is starting to rise. The underlying cause is the con-
venience of online shopping with its prices, variety of
products, and time saving nature. In addition, with the
launch of chatbots and consumer reviews people can
easily get information about the products and ask any
type of questions. Despite all that, majority of world
population still avoids shopping online, the most well-
known reasons for it are the payment security concerns

and e-trust in e-shops [1]. Another reason is the irritat-
ing and poor website structure which makes consumers
leave the website and feel aversion towards the specific
e-store [8]. On account of mentioned consumer obsta-
cles in online shopping, the objectives and central point
of the research are to:

1. Examine if the design and layout of online shop-
ping websites have an impact on consumer e-trust.

2. Analyse if online shopping website design and
layout affect consumers’ shopping experience.

3. Find out the impact of online shopping website
design and layout on consumer shopping experience
and on consumer e-trust.

Research questions and hypotheses based on the
research objectives are specified below, thus, this study
has below mentioned hypotheses and research ques-
tions that will be examined.

Research Questions:

RQL1: Do the design and layout of online shopping
websites have an influence on consumer e-trust?

RQ2: Do online shopping website design and lay-
out influence consumers’ shopping experience?

Hypotheses:

H1: Design/Layout of online shopping websites
have an impact on consumer e-trust.

H2: Design/Layout of online shopping websites
have an impact on consumers’ shopping experience.
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Figure. 1 Conceptual Model of Research

Impact of online shopping website design/lay-
out on consumer e-trust. It has long been a subject of
discussion whether design of shopping websites have
an essential impact on consumers’ e-trust in company
or brand. Several studies were done on this case and
found a link between web design and consumer trust.
Consumer trust has also been an issue in the advance-
ment of online shopping websites, for this reason, con-
sumer trust in online shopping websites, is called “e-
trust”, as, it is associated with website layout, its pa-
rameters, as well as with the quality of distributed in-
formation [9].

One of the recent studies shows that the colour of
online shopping websites is playing a crucial role in
building consumer e-trust [2]. Various researches indi-
cate that consumers usually doubt the reliability of the
company if the design as well as the layout of website
is not welcoming or straightforward. In addition, the
first impression of users is very important, as, the max-
imum time for the website visitors to get impressed by
the website is just between 3 to 6 seconds [11]. For
these reasons, companies, especially e-commerce busi-
nesses, must work carefully while designing their web-
sites. Interestingly, there are more than 26 million e-
commerce and online shopping websites in the world,
and each day a new one is being created. However, the
failure rate of these businesses is between 80% to 90%
[5] and most of them fail in the first 120 days [10] with
the one of the major reasons being the design of their
website due to which consumers avoid shopping with
the specific company.

Furthermore, in accordance with many studies,
most users state that poor website design and layout of
online shopping websites makes them stay away imme-
diately due to the uncertainty and doubt in the security
and privacy of financial information at the same time
personal data [7]. Some internet marketers state that
what website design should own is the simplicity and
professionalism. Moreover, as previously mentioned,
colour is very essential; especially blue and red colours
are proved to increase the conversion rate of online
shopping websites. In addition, several studies con-
cluded that consumers feel safe and trust the company
when they see high quality pictures of what they are
purchasing, for this reason, high quality graphics and
photos are very crucial. Otherwise, consumers easily
become tentative about the reliability of the website and
behave with uncertainty.

Not just this, according to Annexcloud, “Enabling
consumer reviews on online shopping website makes
users have trust and even loyalty” as, users are prone to
immediately leaving the website if it is dishonest by
avoiding review section. Other very key parts of online
shopping websites for creating consumer e-trust are re-
sponsiveness, easy checkout, smooth navigation, as
well as strong branding, because these are the details
that create the feeling of trust in consumers towards the
company. Hence, from what is claimed by these stud-
ies, design of online shopping websites is a crucial key
factor in building consumer e-trust, therefore this cor-
relation is brought out and accentuated in this research.

Impact of online shopping website design/lay-
out on consumers’ shopping experience. The design
and layout of any kind of website have always played a
crucial role for visitors of those websites. One of the
reasons for such affirmation is because web design al-
ways says a lot about the business, it is the face of the
company which consumers see first. Moreover, be-
cause of technological advancement, almost every per-
son visits the company web page before visiting the ac-
tual store or firm. According to a recent study, web de-
sign gives the company brand personality and first
impression to website visitors [4]. Another study re-
veals that the convenience of website usage is directly
linked with the consumer satisfaction and company
success [8].

Several studies indicate that, consumers enjoy
their shopping more when the layout and representation
of the website is simple and easy to use. For example,
almost 50% of online consumer say that website design
is important for company’s brand. Not just this, many
other studies show that consumers want short, correct,
and detailed information about the product or service
they are purchasing, also, 42% of consumers stated that
they would leave the website if the overall design and
layout was poor [3].

In addition, one of the world-known marketers
Neil Patel clearly stated how online shopping websites
can positively affect consumers’ shopping experience.
Firstly, Patel asserted that consumers care about the
overall website design, and they want to see profession-
alism, effort and brand image. Secondly, the speed
plays a significant role as previously mentioned, as well
as product selection. For example, consumers do not
want to spend infinite amount of time on describing
what they are looking for, for this reason, the product
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selection part should be simple and clear. Besides, con-
sumers expect to see product page for each specific
product, intending to read reviews, ask questions about
the product, read description and details, and get in-
formed about the brand. Lastly, Patel mentioned the im-
portance of accessible transaction and payment. In
other words, consumers do not expect to have trouble
with payment and are looking forward to being able to
pay with any kind of modern methods, especially fast
and securely.

Moreover, American entrepreneur Matthew Toren
says that consumers love exceptions and opportunities
such as personalized recommendations. Toren’s study
showed that consumers expect the online shopping
companies to know what each consumer wants and de-
sign their account pages based on each one’s needs and
wants. As, these are some of the ways consumer shop-
ping experience is linked with the website design ac-
cording to some researchers and professionals. There-
fore, this study examines the vitalness of online shop-
ping web design on consumer shopping experience and
the connection between.

Research Design, Target Population & Data
Analysis. This study is a quantitative study with a de-
scriptive research design. The questionnaire is admin-
istered via Google Forms, as it is more convenient in
terms of preparing and distributing to respondents. The
scales measuring Consumer E-Trust, Online Shopping
Experience as well as Website Design/Layout Satisfac-
tion are used in the survey. The respondents choose the
mostly used online shopping website/platform first then
proceed with answering the questions while bearing in
mind their mostly used e-commerce website. The sur-
vey also includes several introductory and general
questions as well as consumer demographics questions.
Furthermore, all the scales have Likert Scale answer
options and snowball sampling technique is utilized. In
addition, all the scales used in this study were highly
reliable and valid and were taken from previous studies.
The estimated questionnaire length (time to finish the
questionnaire) was calculated to be between 6 to 10
minutes. On the other hand, data was analysed on SPSS
statistical package. The target population for this study
were university students studying in Azerbaijan. As
there are almost 30.000 students studying in Azerbai-
jan, the needed sample size for this research was 380 to
have a confidence level of 95% and the margin of error
of 5%. However, in order to have more generelizable
results with more statistical power and mitigated effect
of any potential errors, 410 surveys were administered
to students, out of which 403 were valid for analysis.

Findings. The findings of this study suggest that
the website design/layout of online shopping website
indeed has an impact on consumer e-trust and online
shopping experience. As, when measuring the impact
of the independent variable of website design/layout on
dependent variables of consumer e-trust and online

shopping experience, the impact was statistically sig-
nificant for both dependent variables. Therefore, the
findings of this study indicate the importance of web-
site design/layout of online shopping websites when it
is about creating pleasant online shopping experience
and consumer trust. Thus, this study’s findings demon-
strate the crucial role of the website appearance and ar-
rangement on consumers during the e-commerce shop-
ping process. Hence, all the two hypotheses of this
study were supported according to which the de-
sign/layout of online shopping websites have an impact
on consumer e-trust and that the design/layout of online
shopping websites have an impact on consumers’ shop-
ping experience.
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Monitoring of the White Storks Ciconia ciconia in Ararat Plain of Armenia was continued in 2022-2023 after
the implementation of the mitigation measures against the novelty threat, which was discovered in 2019-2021. The
storks were becoming contaminated with the undetermined agent of plant oil and/or fish fat nature, which was
impeding their flying abilities. The average percentage of contaminated storks (monitored in 35 villages) grew
from 5% in 2019 to 21% in 2020 and then to 58% in 2021. The joint strategy developed and implemented by the
state and non-governmental organizations was aimed at the improvement of waste management of over 300 pro-
ducers of fish, chips, and canned food. As a result, the average percentage of the contaminated nestlings declined
from 55% in 2021 to 34% in 2022 (t = -4.36, d.f. = 34, p < 0.00), and then to 22% in 2023 (t =-2.52, d.f. = 34, p
< 0.0164). The number of strongly polluted nestlings, which were in critical condition, showed some decline but
not at a significant level. Further short-term and long-term measures are recommended.

Keywords: White Stork, Ciconia ciconia, Contamination, Wetland, Armenia.

Introduction

In Armenia the wetlands are of high conservation
importance, hosting a high number of breeding and mi-
gratory waterbirds of global and national conservation
concern, such as White-headed Duck Oxyura leuco-
cephala, Ferruginous Pochard Aythya nyroca, Com-
mon Pochard Aythya ferina, Northern Lapwing Vanel-
lus vanellus, and White-tailed Lapwing Vanellus
leucurus. Despite that, the wetlands of Ararat Plain
have declined during the last 70 years from 31,000 ha
down to about 20,000 ha (Aghababyan 2011). Also, the
wetlands of Ararat Plain are potentially susceptible to
pollution, being located in the region of intensive agri-
culture and high-level urbanization (Aghababyan 2011;
Aghababyan et al. 2013; 2020). Following European
experience of using the White Storks Ciconia ciconia
L. (hereafter storks) as an indicator of wetland ecosys-
tems (Hornberger 1967; Ilichev 1990; Hotker & Thom-
sen 2013), we developed similar citizen science around
storks in Armenia — a long-term effort that has been in-
itiated in 2005 and continues until now (Aghababyan
2011; Aghababyan et al. 2020). Among other things,

the effort is dedicated to (1) the identification of the
stork population size and dynamics, (2) the measure-
ment of trends in stork breeding success in Armenia,
(3) justification of the conservation status of the species
in Armenia and development of conservation measures,
if necessary.

The recently emerged environmental pollution be-
came detrimental to the populations of the storks of the
Ararat Plain of Armenia. The storks were becoming
contaminated with the undetermined agent of plant oil
and/or fish fat nature, which was impeding their flying
abilities, and increasing their mortality (Aghababyan et
al. 2022). The issue emerged in 2019, while the joint
strategy for mitigating the issue was developed at the
end of 2021, during a series of seminars implemented
between the Ministry of Environment, Environmental
Protection and Mining Inspection Body (hereinafter
Environmental Inspection), and CSOs. The strategy
was aimed at enforcing all producers (which can possi-
bly have fat or oil-containing waste) to deal with the
waste according to the prescribed protocols.
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This paper summarizes the results of the continued
monitoring of the situation with the storks and the pol-
lution during 2022-2023, trying to identify — whether
the joint strategy had a positive effect on the storks and
the wetland ecosystems.

&

Study Area

The study area is located in the Ararat Plain of Ar-
menia (Figure 1) and is represented by a combination
of settlements, orchards, vineyards, gardens, wetlands,
semideserts, and abandoned salinized arable lands.

Main water bodies
& wetland areas

Study area at the
Ararat Plain

The 33 villages,
where the surveys
were implemented

Figure 1. Study area.

Methods

We conducted an annual monitoring program of
the storks starting in 2006 covering the Ararat, Arma-
vir, Aragatsotn, Yerevan, Lori, Shirak, and Vayots
Dzor provinces. Additional studies of the contaminated
storks were conducted in 2019-2023 and covered only
the Ararat Plain. Data collection involved 18 expedi-
tions lasting a total of 21 days and covering 42 loca-
tions. Results of the survey of 2019-2021 were already
published (Aghababyan et al. 2022) and now are sup-
plemented with some additional data, which are re-
peated here for comparison with the data of 2022-2023.

Monitoring included counts of breeding pairs and
nest success from 485 stork nests. The data were col-
lected via direct observations by our team and with the
assistance of villagers who served as citizen scientists.
The nests were labeled with individual numbers, and
villagers provided quick feedback on every unusual oc-
casion—e.g., construction of new nests in the village,

storks’ injury cases, and, starting from 2019 forward,
storks with contaminated plumage.

At each nest, we also recorded the number of con-
taminated storks, categorized into three levels based on
how much smearing each had. Storks were “slightly
contaminated” when the lower part of the neck and
belly was smeared, having a pale greyish-buff color,
“medium contaminated” when the neck, belly, and part
of wings were smeared, having a dark greyish-buff, and
“strongly contaminated,” when smearing covered al-
most the entire stork.

Villagers were provided with wall calendars to
collect data on stork nests. In addition, to try to under-
stand the possible source of pollution, we conducted
open-ended interviews with villagers.

The collected data were stored in a Microsoft Ac-
cess 2003 database (later transferred into Microsoft Of-
fice 2010) for further data analysis. Statistical analyses
were carried out with Excel 2010 (MS Office 2010) and
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R program package. The analyses include the measure-
ment of central tendencies and the calculation of statis-
tically significant differences between variables. The
paired samples t-test and/or Wilcoxon test were used to
determine whether there is statistical evidence that the
average differences between observations for different
years are significantly different from zero (Daniel &
Cross 2013). Mapping was conducted with QGIS Desk-
top 3.30.2.

In parallel to the research works, the rescue works
have been implemented, and although they do not have
a direct relation to the conducted study, they have de-
creased the mortality of the storks.

Results

Distribution and scale of the storks’ pollution be-
fore the intervention, in 2019-2021, most of which was
published in Aghababyan et al. (2022)

In 2019, contaminated storks were found in five
villages, mainly in Hovtashen village, in 42 nests (Ta-
ble 1, Figure 2a). The total number of contaminated

storks included 125 nestlings and 84 adult storks, with
most being contaminated at a medium level, and sev-
eral at strong levels.

In the 35 villages observed, on average, 5% (+
0.03% SE) of the nestlings were contaminated.

In 2020 contaminated storks were found in 15 vil-
lages, in 95 nests (Table 2, Figure 2b). The total number
of contaminated nestlings was 285, and the number of
contaminated adult storks was 192, with all the adults
showing some smearing.

On average, 20% (= 4% SE) of the nestlings were
contaminated in the monitored villages.

In 2021, contaminated storks were found in 28 vil-
lages, in 178 nests (Table 3, Figure 2¢). The total num-
ber of contaminated nestlings was 534, along with 356
contaminated adults, all of whom were slightly contam-
inated.

On average, 55% (£ 6%) of the nestlings were con-
taminated.

Table 1.

Distribution of contaminated white storks among 35 surveyed villages in 2019.

_ Number Cor_1ditiona| _Ievel of contamination of | Number Number a_nd %
# Village of nests white storks in the nests of nest- | of contaminated
Clean | Slightly | Medium | Strong lings storks
1 Geghanist 2 6 0 0 0 6 0 0%
2 Azatashen 2 5 0 0 0 5 0 0%
3 Khachpar 18 52 2 0 0 54 2 4%
4 Hayanist 9 24 3 0 0 27 3 11%
5 Howtashat 25 77 0 0 0 77 0 0%
6 Nizami 6 18 2 0 0 20 2 10%
7 Zorak 5 15 0 0 0 15 0 0%
8 Dashtavan 18 51 0 0 0 51 0 0%
9 Darakert 11 34 0 0 0 34 0 0%
10 Norabats 2 4 0 0 0 4 0 0%
11 Darbnik 4 11 0 0 0 11 0 0%
12 Ghukasavan 2 6 0 0 0 6 0 0%
13 Hovtashen 36 0 21 71 22 114 114 | 100%
14 Noramarg 4 8 4 0 0 12 4 33%
15 Yeraskhahun | 41 118 0 0 0 118 0 0%
16 Yeghegnut 40 115 0 0 0 115 0 0%
17 Jrarat 8 22 0 0 0 22 0 0%
18 Metsamor 2 7 0 0 0 7 0 0%
19 Haykashen 4 11 0 0 0 11 0 0%
20 Gay 8 26 0 0 0 26 0 0%
21 Lusagyugh 4 13 0 0 0 13 0 0%
22 Aknashen 3 9 0 0 0 9 0 0%
23 Griboyedov 8 22 0 0 0 22 0 0%
24 Aratashen 3 8 0 0 0 8 0 0%
25 Khoronk 2 7 0 0 0 7 0 0%
26 Artimet 3 10 0 0 0 10 0 0%
27 Haytagh 2 8 0 0 0 8 0 0%
28 Mkhchyan 2 7 0 0 0 7 0 0%
29 Dimitrov 4 14 0 0 0 14 0 0%
30 Sipanik 10 28 0 0 0 28 0 0%
31 Araksavan 16 48 0 0 0 48 0 0%
32 Pokr Vedi 12 37 0 0 0 37 0 0%
33 Lusarat 6 19 0 0 0 19 0 0%
34 Surenavan 24 74 0 0 0 74 0 0%
35 Armash 22 67 0 0 0 67 0 0%
Totals 368 981 | 32 71 22 1106 125 00
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Table 2.
Distribution of contaminated white storks among 35 surveyed villages in 2020.
Conditional level of contamination of Number and % of
# Village Qlfuggf; " white storks in the nests rl:lel;rtTI]:IJw erof contaminated
Clean | Slightly | Medium | Strong storks
1 Geghanist 2 6 0 0 0 6 0 0%
2 Azatashen 2 5 0 0 0 5 0 0%
3 Khachpar 18 32 22 0 0 54 22 41%
4 Hayanist 9 20 11 0 0 31 11 35%
5 Howtashat 25 45 35 0 0 80 35 44%
6 Nizami 6 5 6 5 3 19 14 74%
7 Zorak 5 8 6 2 0 16 8 50%
8 Dashtavan 18 18 29 7 2 56 38 68%
9 Darakert 11 11 16 7 2 36 25 69%
10 | Norabats 2 3 3 0 0 6 3 50%
11 | Darbnik 4 9 5 0 0 14 5 36%
12 | Ghukasavan | 2 7 0 0 0 7 0 0%
13 | Hovtashen 35 59 40 5 7 111 52 47%
14 | Noramarg 4 5 4 3 0 12 7 58%
15 | Yeraskhahun | 41 78 46 3 0 127 49 39%
16 | Yeghegnut 40 121 0 0 0 121 0 0%
17 | Jrarat 8 13 11 0 0 24 11 46%
18 | Metsamor 2 7 0 0 0 7 0 0%
19 | Haykashen 4 11 0 0 0 11 0 0%
20 | Gay 8 23 0 0 0 23 0 0%
21 | Lusagyugh 4 8 3 0 0 11 3 27%
22 | Aknashen 3 9 0 0 0 9 0 0%
23 | Griboyedov | 8 25 0 0 0 25 0 0%
24 | Aratashen 3 10 0 0 0 10 0 0%
25 | Khoronk 2 4 2 0 0 6 2 33%
26 | Artimet 3 10 0 0 0 10 0 0%
27 | Haytagh 2 7 0 0 0 7 0 0%
28 | Mkhchyan 2 7 0 0 0 7 0 0%
29 | Dimitrov 4 14 0 0 0 14 0 0%
30 | Sipanik 10 29 0 0 0 29 0 0%
31 | Araksavan 16 47 0 0 0 47 0 0%
32 | Pokr Vedi 12 34 0 0 0 34 0 0%
33 | Lusarat 6 22 0 0 0 22 0 0%
34 | Surenavan 24 73 0 0 0 73 0 0%
35 | Armash 22 68 0 0 0 68 0 0%
Totals 367 853 | 239 32 14 1138 285 [
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Distribution of contaminated white storks among 35 surveyed villages in 2021.

Table 3

Conditional level of contamination of Number and % of
# Village lglfu:;t;g " white storks in the nests ::Ielfsrtr;i?lzr:f contaminated
Clean | Slightly | Medium | Strong Storks
1 Geghanist 2 3 0 2 0 5 2 40%
2 Azatashen 2 0 6 0 0 6 6 100%
3 Khachpar 18 6 12 17 21 56 50 89%
4 Hayanist 9 9 7 2 11 29 20 69%
5 Howtashat 25 23 28 25 0 76 53 70%
6 Nizami 6 0 8 6 4 18 18 100%
7 Zorak 5 0 2 4 9 15 15 100%
8 Dashtavan 18 0 9 19 26 54 54 100%
9 Darakert 11 0 12 8 13 33 33 100%
10 | Norabats 2 0 4 2 0 6 6 100%
11 | Darbnik 4 0 6 3 4 13 13 100%
12 | Ghukasavan 2 2 4 0 0 6 4 67%
13 | Hovtashen 36 32 39 21 16 108 76 70%
14 | Noramarg 4 4 4 2 0 10 6 60%
15 | Yeraskhahun | 41 59 24 26 14 123 64 52%
16 | Yeghegnut 40 118 0 0 0 118 0 0%
17 | Jrarat 8 0 16 5 2 23 23 100%
18 | Metsamor 2 4 3 0 0 7 3 43%
19 | Haykashen 4 10 2 0 0 12 2 17%
20 | Gay 8 15 7 3 0 25 10 40%
21 | Lusagyugh 4 8 3 0 0 11 3 27%
22 | Aknashen 3 7 2 1 0 10 3 30%
23 | Griboyedov 8 18 5 0 0 27 5 22%
24 | Aratashen 3 2 2 5 0 9 7 78%
25 | Khoronk 2 4 3 0 0 7 3 43%
26 | Artimet 3 2 5 2 0 9 7 78%
27 | Haytagh 2 0 2 4 2 8 8 100%
28 | Mkhchyan 2 7 0 0 0 7 0 0%
29 | Dimitrov 4 5 0 6 4 15 10 67%
30 | Sipanik 10 31 0 0 0 31 0 0%
31 | Araksavan 16 19 18 12 0 49 30 61%
32 | Pokr Vedi 12 35 0 0 0 35 0 0%
33 | Lusarat 6 20 0 0 0 20 0 0%
34 | Surenavan 24 75 0 0 0 75 0 0%
35 | Armash 22 69 0 0 0 69 0 0%
Totals 368 587 | 233 175 126 1125 53

Concluding the intermediary results we can state
that, the average percent of the polluted nestlings in 35
observed villages grew from 5% in 2019 to 20% in
2020 (t = 3.585, d.f. = 34, p = 0.001), and then to 55%
in 2021 (t = 6.903, d.f. = 34, p < 0.001) (Figure 3). The
number of strongly polluted nestlings (out of the total
number of polluted nestlings), that were in critical con-
dition, didn’t change significantly from 2019 to 2020 (t
=1.18, d.f. = 34, p = 0.2448), although their percentage
from the total number of polluted nestlings, declined
from 18% in 2019 to 5% in 2020. The number and per-
centage of strongly polluted nestlings again increased
t0 24% in 2021 (t = 3.42, d.f. = 34, p = 0.002).

Distribution and scale of the storks’ pollution af-
ter the intervention, in 2022-2023

In 2022 contaminated storks were found in 29 vil-
lages, in 128 nests (Table 4, Figure 2d). The total num-
ber of contaminated nestlings was 383, along with 223
slightly contaminated adults. On average, 34% (+ 4%
SE) of the nestlings were contaminated.

In 2023 contaminated storks were found in 26 vil-
lages, in 145 nests (Table 5, Figure 2¢). The total num-
ber of contaminated nestlings was 435, along with 208
slightly contaminated adults. On average, 22 (+ 3% SE)
of the nestlings were contaminated.
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Table 4.
Distribution of contaminated white storks among 35 surveyed villages in 2022.
Conditional level of contamination of Number and % of
# Village Qlfuggf; "' white storks in the nests rl:lel;rtTI]:IJw erof contaminated
Clean | Slightly | Medium | Strong storks
1 Geghanist 2 4 0 2 0 6 2 33%
2 Azatashen 2 3 4 0 0 7 4 57%
3 Khachpar 18 28 10 14 8 60 32 53%
4 Hayanist 12 31 0 3 0 34 3 9%
5 Howtashat 25 52 7 10 4 73 21 29%
6 Nizami 15 18 20 4 0 42 24 57%
7 Zorak 11 34 0 6 0 40 6 15%
8 Dashtavan 23 68 6 8 0 82 14 17%
9 Darakert 11 7 10 9 4 30 23 77%
10 | Norabats 2 2 2 3 0 7 5 71%
11 | Darbnik 6 22 0 0 0 22 0 0%
12 | Ghukasavan | 2 3 2 0 0 5 2 40%
13 | Hovtashen 36 44 28 24 8 104 60 58%
14 | Noramarg 4 5 3 2 0 10 5 50%
15 | Yeraskhahun | 60 154 0 22 18 194 40 21%
16 | Yeghegnut 40 72 0 30 12 114 42 37%
17 | Jrarat 8 4 10 4 5 23 19 83%
18 | Metsamor 2 5 3 0 0 8 3 38%
19 | Haykashen 4 8 3 0 0 11 3 27%
20 | Gay 8 17 0 4 2 23 6 26%
21 | Lusagyugh 4 9 1 0 0 10 1 10%
22 | Aknashen 3 8 2 0 0 10 2 20%
23 | Griboyedov 16 48 4 8 0 60 12 20%
24 | Aratashen 3 3 2 4 0 9 6 67%
25 | Khoronk 2 3 3 0 0 6 3 50%
26 | Artimet 3 4 4 2 0 10 6 60%
27 | Haytagh 2 2 2 2 2 8 6 75%
28 | Mkhchyan 2 6 0 0 0 6 0 0%
29 | Dimitrov 4 7 2 4 2 15 8 53%
30 | Sipanik 10 28 0 4 0 32 4 13%
31 | Araksavan 16 29 12 9 0 50 21 42%
32 | Pokr Vedi 12 33 0 0 0 33 0 0%
33 | Lusarat 6 18 0 0 0 18 0 0%
34 | Surenavan 24 73 0 0 0 73 0 0%
35 | Armash 22 66 0 0 0 66 0 0%
Totals 420 918 | 140 178 65 1301 383 [
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Table 5.

Distribution of contaminated white storks among 35 surveyed villages in 2023.

Conditional level of contamination of Number and % of
# | Village glfurrgsfs " white storks in the nests rl:lel;rtTI]:IJw erof contaminated
Clean | Slightly | Medium | Strong storks
1 Geghanist 9 14 0 1 0 15 1 7%
2 Azatashen 2 7 0 0 0 7 0 0%
3 Khachpar 12 28 2 4 0 34 6 18%
4 Hayanist 16 8 10 12 11 41 33 80%
5 Howtashat 25 58 10 8 0 76 18 24%
6 Nizami 24 37 5 11 9 62 25 40%
7 Zorak 12 18 0 6 9 33 15 45%
8 Dashtavan 36 33 5 37 17 92 59 64%
9 Darakert 9 16 8 2 0 26 10 38%
10 | Norabats 2 7 0 0 0 7 0 0%
11 | Darbnik 13 22 1 2 9 34 12 35%
12 | Ghukasavan 2 6 0 0 0 6 0 0%
13 | Hovtashen 28 49 26 4 2 81 32 40%
14 | Noramarg 4 9 2 0 0 11 2 18%
15 | Yeraskhahun | 39 65 9 10 1 85 20 24%
16 | Yeghegnut 36 77 18 5 4 104 27 26%
17 | Jrarat 8 15 4 2 0 21 6 29%
18 | Metsamor 2 5 2 0 0 7 2 29%
19 | Haykashen 4 8 2 0 0 10 2 20%
20 | Gay 8 19 3 2 0 24 5 21%
21 | Lusagyugh 15 37 2 0 0 39 2 5%
22 | Aknashen 3 9 0 0 0 9 0 0%
23 | Griboyedov 31 47 14 15 1 27 30 39%
24 | Aratashen 10 21 0 5 1 27 6 22%
25 | Khoronk 17 47 0 0 0 47 0 0%
26 | Artimet 21 251 52 42 7 352 101 29%
27 | Haytagh 2 5 2 0 0 7 2 29%
28 | Mkhchyan 2 7 0 0 0 7 0 0%
29 | Dimitrov 4 10 2 2 0 14 4 29%
30 | Sipanik 9 20 5 0 0 25 5 20%
31 | Araksavan 15 28 8 0 0 36 8 22%
32 | Pokr Vedi 12 36 0 0 0 36 0 0%
33 | Lusarat 6 18 0 0 0 18 0 0%
34 | Surenavan 24 71 0 0 0 71 0 0%
35 | Armash 23 67 2 0 0 69 2 3%
Totals 485 1175 | 194 170 71 1560 435 e
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Figure 2. Pattern of white storks’ contamination in 2019-2023.

Thus, the average percent of the polluted nestlings
in 35 observed villages declined from 55% in 2021 to
34% in 2022 (t = -4.36, d.f. = 34, p < 0.001), and then
t022% in 2023 (t =-2.52, d.f. = 34, p = 0.0164) (Figure
3). The number of strongly polluted nestlings, which

were in critical condition, showed some decline from
24% in 2021 to 17% in 2022, which is not statistically
significant though (t = -1.24, d.f. = 34, p = 0.2226), and
then didn’t change significantly in 2023 making 16% (t
=0.14, d.f. = 34, p < 0.8827).
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Figure 3. Change of the percent of polluted nestlings in 35 observed villages in 2019-2023.

White storks’ mortality and rescue

In 2022, over 40 storks died, but 132 were rescued,
cleaned, and released. In 2023, none of the dead storks
were recorded, though 26 were rescued. Most of the
birds that died in 2022 were fledglings that had been
severely contaminated at their nests. The smearing dis-
allowed them from flying, and nestlings that attempted
their first flight dropped from the nests, breaking their
legs and wings.

Discussion

The storks’ contamination declined statistically
significantly and consistently from 2022 to 2023. How-
ever, the number of strongly contaminated storks de-
clined somewhat in 2022 (although not significantly)
and then remained almost the same in 2023.

The possible explanation of the observed decline
of contaminated storks can be related to the strategy,
jointly developed and implemented by the Ministry of
Environment, Environmental Inspection, BirdLinks
Armenia NGO, and Protection of Endemic and Endan-
gered Species NGO. One of the conclusions made in
the previous period (2019-2021) was that several short-
term measures should be implemented urgently
(Aghababyan et al. 2022). Those include (1) inventory
by the Environmental Inspection of all the producers of
fish, canned food, chips, etc., which can possibly have
a fat or oil-containing waste; (2) enforcing all producers
to provide annual reports on their waste, according to
the legislation; (3) development of the annual cycle of
comparison of the volume of the waste recorded in the
annual report with the production volume to find possi-
ble violations (Aghababyan et al. 2022). The Environ-
mental Inspection identified over 300 such producers
within the region of contaminated storks and imple-
mented the planned inspections during 2022-2023,
meanwhile broadcasting these steps among producers
through its own Public Relations unit and with the help
of the NGOs. At the same time, the Hazardous Sub-
stances and Waste Policy Department and Public Rela-

tions Division of the Ministry of Environment devel-
oped and distributed educational materials to popular-
ize the waste-related issues, obligations, and solutions
for fish farmers and producers. Therefore, the observed
decline of the storks’ contamination can be related to
the improvement of waste-related behavior of the fish
farmers and producers of chips and canned food.

The fact that the average number of strongly con-
taminated storks didn’t decline significantly, most
probably means that there are several spots where con-
tamination still remains very intensive. Specifically,
there are several villages, where the number of strongly
contaminated storks is still enormously high: Darbnik
— 9 strongly contaminated out of 12 contaminated
(75%), Zorak — 9/15 (60%), Nizami — 9/25 (36%),
Hayanist — 11/33 (33%), and Dashtavan — 17/59 (29%).
Extraction of these five villages from the sample of
2023 decreases the average percentage of strongly con-
taminated storks down to 4%. These five villages are
located within a single circle and thus, it is essential
now to intensify the inspection and education efforts on
this circle.

The agents smearing the storks have not yet been
identified. However, the fact that the storks' contamina-
tion declined after the beginning of the inspections in-
directly proves the hypothesis (Aghababyan et al. 2022)
that the contamination comes from the fish producers
(internal organs of the fish full of fish fat, which are
thrown after the fish gutting) and chips and/or canned
oil producers (wasted plant oil improperly disposed of).

As concluded in previous research (Aghababyan
et al. 2022), the country's existing legislation is suffi-
cient for food producers to have an annual report on
waste, which must describe the volume of the waste and
the method and terms of its disposal. However, a track-
ing system and enforcement of the regulation were
needed.

With that consideration, in 2022 the Ministry of
Environment issued a new decree N 262-L on approval
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of the Fish-farms’ Waste Management Guide. The de-
cree was broadcast through the regular channels by the
Public Relations Division of the Ministry, but also
through the educational brochure “Fish-farms’ Waste
Management Guide” developed by the Hazardous Sub-
stances and Waste Policy Department of the Ministry
and distributed through the series of seminars with the
fish-farmers and canned food producers, as well as
through the Association of Fish-farmers of Armenia.

The Environmental Inspection examined all the
producers of fish, chips, and canned food, forcing them
to provide annual reports on the waste. BirdLinks Ar-
menia NGO and Protection of Endemic and Endan-
gered Species NGO broadcasted the issue and the law
enforcement through TV interviews and social media.

Considering the described issues, the Ministry of
Environment and the Ministry of Territorial Admin-
istration and Infrastructure have made legislative
changes, proposing those for the relevant legal acts.
Specifically, in the Law "On Waste Removal and San-
itation™, the regulations related to the management of
biodegradable waste have been defined. Also, for the
placement of other biological waste, the RA Code on
Administrative Offenses (which will come into force
on January 1, 2025) has established appropriate
measures of responsibility for dumping waste outside
of designated places and in unauthorized ways.

The joint efforts of the Ministry of Environment,
Environmental Inspection, BirdLinks Armenia NGO,
and Protection of Endemic and Endangered Species
NGO, directed at enforcing legislation, can be consid-
ered successful, taking the decline of storks’ contami-
nation, as an indirect indication. It is necessary, there-
fore, to continue the consistent inspections of these pro-
ducers and monitoring of the storks’ populations, in
order to track the efficiency of the efforts for biodiver-
sity and ecosystems.

Conclusion

It appears that the joint strategy that was devel-
oped and implemented by the state organizations and
CSOs was the right one and it already started giving
positive feedback, as evidenced by the decline in the
number of contaminated storks. At the moment, it is
very important to continue consistent inspections of the
producers of fish, chips, and canned food, and to trans-
fer those inspections into the regular annual procedure.

Also, it is important to begin working on increas-
ing punishments for violations of waste disposal rules,
as this will motivate the producers further.

In addition, it is very important to begin the devel-
opment of recycling the remains of gutted fish and used
plant oil, which has significant business potential.

Eventually, it is important to protect the storks, not
through the Red Data Book, but through its considera-
tion as one of the national symbols of Armenia, and
thus through increasing punishments for harming the
white storks and their wetland habitats.
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