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Technical Sciences

Natural Background Radiation in Uranium
Mining Areas and Radiation Mapping

Dauren B. Umirzakov

Lead Engineer for Radiation Safety and Environmental Protection, «SP « YUGHK» LLP
(Joint Venture «Southern Mining and Chemical Company»), Akdala Uranium

Mine, Republic of Kazakhstan

Aliya Zh. Omarova

PhD, International Taraz University named after Sherkhan Murtaza, Taraz, Republic of
Kazakhstan

Kazakhstan is currently the world's leading producer of natural uranium extracted by the
in-situ recovery (ISR) method. According to the World Nuclear Association (WNA), Kazakhstan
produced 21,225 tonnes of uranium in 2022, accounting for 45.14% of global uranium production.
National Atomic Company Kazatomprom JSC, together with its subsidiaries, affiliated companies,
and joint ventures, develops 26 uranium deposits across the Republic of Kazakhstan, organized into
14 mining assets. The objective of this study was to investigate the natural background radiation
in uranium mining areas and to develop a radiation map of the study sites for the purpose of
environmental and public protection.

The research focused on contaminated soil collected near production and injection wells,
as well as ambient gamma dose rates measured within the territory of JV Inkai LLP (Suzak District,
Turkistan Region, Kazakhstan). Gamma radiation measurements were performed using an
MKS/SRP-08A dosimeter-radiometer, while the UMF-2000 alpha-beta radiometer was employed
to determine the specific alpha activity of contaminated soil samples. Measurements were
conducted at intervals of 3-4 days throughout the monitoring period. The MKS/SRP-08A
dosimeter-radiometer is designed to detect gamma- and X-ray-emitting sources and to measure
the ambient dose equivalent rate of gamma and X-ray radiation. The UMF-2000 alpha-beta
radiometer is intended for measuring the total activity of alpha-emitting radionuclides in both thick
and thin environmental samples. In addition, it enables the determination of alpha activity in
counting samples obtained after selective radiochemical extraction, provided that the
corresponding analytical procedures are available.

The principal ore bodies of the deposit are associated with interstratal fault zones
intersected by boreholes. These ores exhibit similar mineralogical compositions but differ primarily
in the proportions of their major constituents (sulfur, nitrogen, and iron) and in uranium content.

Accordingly, ore samples with varying concentrations of S, Fe, N, and U were collected for
analysis. At the wellheads of production wells, the average ambient dose equivalent rate (ADER)
was 0.17 uSv/h, ranging from 0.13 to 0.23 uSv/h. The average specific alpha activity of
contaminated soil was 810.61 Bg/kg, with values ranging from 211 to 1,865 Bg/kg. At the
wellheads of injection wells, the average ambient dose equivalent rate was 0.19 uSv/h, varying
between 0.13 and 0.27 uSv/h. The average specific alpha activity reached 980 Bg/kg, with
measured values ranging from 94 to 2,856 Bg/kg. Analysis of the obtained data revealed a
relationship between the specific alpha activity of contaminated soil and elevated gamma radiation
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levels. Areas exhibiting increased gamma dose rates generally corresponded to locations with
higher specific alpha activity.

In addition, a pedestrian gamma survey was carried out using the MKS/SRP-08A dosimeter-
radiometer. The collected data were used to investigate the relationship between ambient gamma
dose equivalent rates (uSv/h) and the specific alpha activity (Bg/kg) of the corresponding soil
samples. The identified correlation is presented in Figure 1.
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Fig. 1. — Plot of specific alpha activity versus dose rate.

The plot demonstrates a clear positive correlation between the ambient dose equivalent
rate and the specific alpha activity of contaminated soil. Nevertheless, further confirmation of this
relationship requires a larger dataset, including additional field measurements and laboratory
determination of the specific alpha activity of soil samples collected directly at the gamma survey
measurement locations.
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Al Readiness Assessment for Small and
Medium-Sized Enterprises in Kazakhstan:
Methodology, Challenges and Future
Perspectives

Utegenova Meruyert Amanbuldayevna
Leading Specialist of the Legal Department, Asia Brok Constalting LLP, Republic of
Kazakhstan

Artificial Intelligence (Al) is increasingly recognized as a strategic driver of digital
transformation, operational efficiency, and sustainable economic growth. Across the world, Al
technologies are reshaping business models, improving decision-making, and increasing
organizational competitiveness. In Kazakhstan, national digitalization initiatives have created
favorable conditions for Al adoption; however, most small and medium-sized enterprises (SMEs)
remain insufficiently prepared to implement Al effectively because of limited digital maturity and
the absence of a structured readiness assessment framework.

Existing international Al readiness frameworks have primarily been developed for large
organizations operating in technologically advanced economies. Consequently, they do not fully
reflect the financial capacity, regulatory environment, and operational characteristics of
Kazakhstan's SMEs. To address this gap, this paper proposes the Al Ready Kazakhstan
methodology, a context-specific framework designed to evaluate organizational preparedness for
Al adoption while considering technological, organizational, and legal factors relevant to
Kazakhstan.

The proposed methodology consists of five interrelated dimensions: digital infrastructure
readiness, data readiness, organizational readiness, human capital readiness, and legal readiness.
Digital infrastructure assesses the availability of information systems, cloud technologies,
cybersecurity mechanisms, and digital resources. Data readiness evaluates data quality,
accessibility, governance, and consistency. Organizational readiness examines strategic
commitment, innovation culture, and change management. Human capital readiness measures
employees' Al competencies and digital skills, whereas legal readiness focuses on compliance with
personal data protection, information security, intellectual property, and ethical Al principles.

Based on the integrated evaluation of these dimensions, each enterprise receives an Al
Readiness Score that reflects its overall preparedness for Al implementation. The assessment
results form the basis for an individualized implementation roadmap containing recommendations
for improving digital capabilities, strengthening data management, developing employee
competencies, and selecting appropriate Al solutions.

Despite considerable opportunities, Kazakhstan's SMEs continue to face several barriers to
Al adoption, including insufficient digital infrastructure, fragmented organizational data, limited
financial resources, a shortage of Al-qualified professionals, and uncertainty regarding
cybersecurity and legal compliance.

The future development of the proposed framework involves the creation of the Al Ready
Kazakhstan SaaS platform, enabling enterprises to conduct online Al readiness assessments,
automatically calculate readiness scores, identify business processes suitable for Al integration,
and generate customized implementation recommendations.
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In conclusion, the Al Ready Kazakhstan methodology provides a practical and
comprehensive framework for assessing SME readiness for artificial intelligence implementation.
By integrating technological, organizational, human, and legal dimensions into a single assessment
model, the methodology can support sustainable digital transformation, improve business
competitiveness, and contribute to the development of Kazakhstan's digital economy.
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The role of technological evolution and
social dynamics in modern world

Yunis Hajiyev
Student of Landau School, Baku, Baku, Azerbaijan

Abstract: Every aspect of our lives has been impacted by technology, the most important and
rapidly evolving dynamic of our time. This technological revolution encompasses everything from
the devices in our homes and smartphones to the software used in workplaces and the latest
advancements in medical science. This transformation presents both new possibilities and new
guestions for humanity. In our view, one of the greatest advancements in human history has been
the progress of technology. While the agricultural society industrialized during the Industrial
Revolution, the information society was created during the Digital Revolution. In addition to
libraries and encyclopedias, we can now access information at our fingertips. Every sector,
including art, economics, health, and education, has undergone a profound transformation as a
result of this change. Technological power, once exclusive to governments or large corporations,
is now readily accessible to everyone. Technologies like cloud computing, Al-powered
applications, and faster communication, unimaginable just a few years ago, have come together
to make our lives more connected and efficient. E-commerce sites are fundamentally changing
our purchasing habits, while social media platforms reinforce the idea that we live in a global
village. People and societies must constantly adapt to this rapid change. While some traditional
professions are changing or disappearing, a new generation of professionals is emerging.
Throughout this process, technological literacy is transforming from a benefit to a fundamental
necessity.

Keywords: technology, revolution, digital era, artificial intelligence, technological devices.

The future of technology holds many developments that both surprise and worry us. Fields
such as artificial intelligence, robotics, nanotechnology, and bioengineering are turning science
fiction stories into reality. Technologies like smart urban systems, self-driving cars, and
personalized healthcare offer opportunities to improve human well-being. However, such
advancements raise significant ethical and societal concerns. The role of Al in decision-making, the
potential for algorithms to discriminate, and the protection of personal information are among
the concerns driving current debates in technology circles. The replacement of jobs by machines,
such as robots and Al, is becoming a major issue shaping upcoming labor laws (Murshed, A.et.al,
2026). The convenience and speed of technology may lead us to neglect interpersonal connections
and authentic life experiences. Just as advancements in technology, including VR and AR, offer
new avenues for exploration, these innovations also carry the potential risk of drifting towards an
artificial presence instead of remaining connected to our physical environment. Therefore, it is
imperative that both individuals and societies use technological advancements consciously and
ethically.

A technological device serves as a tool for the efficient execution of tasks. How we use
something will determine its impact on shaping our destiny in the years to come. Maximizing
technological potential while upholding human ethics allows us to create a better tomorrow. In
this endeavor, an educational process enriched with innovation, analytical skills, and technological
advancements serves as the fundamental tools for the success of the participants.

In the past, our quest for knowledge involved immersing ourselves in the quiet confines of library
corridors, where books abounded but were often overlooked due to their age and weariness.
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Today, search with an internet search tool, and you'll find every detail at your fingertips. Thus, just
as the Industrial Revolution revolutionized industry through steam technology, the Digital
Revolution is redefining consciousness and social structures by disseminating data (Brey, 2003).

Today, technological devices are no longer solely in the hands of large corporations or
under state control; they are accessible to individuals. | repeat: advancements unimaginable a
short time ago, such as faster internet connections, Al-powered devices, and remote data storage
systems, now facilitate smoother routines and improved connectivity in daily life. The internet
now functions less as an international community and more as our virtual community. The way
we shop has changed significantly due to the easy payment features offered by online retailers.
Old professions still hold value but demand updated skills; others have disappeared entirely.
Today, technical proficiency is not only useful; it is now considered fundamental in guiding our
contemporary society (Volti, et.al. 2024, Edward, 2003).

The most exciting stories about the future are no longer being written in science fiction
films, but in laboratories. Fields like artificial intelligence, robotics, and biotechnology are
redrawing not only the boundaries of devices but also those of humanity itself. Applications such
as autonomous vehicles, smart cities, and personalized gene therapies could take our quality of
life to unimaginable levels.

However, every step forward brings with it important questions. When can artificial
intelligence become a “decision-maker”? Is it possible for algorithms to produce biased results?
Are all our personal data bargaining chips? The increasing role of robots in the workforce stands
before us as one of the greatest challenges of the future. The comfort and speed offered by
technology can sometimes cause us to overlook our most basic human connections and the
natural world. While virtual and augmented reality offer us new worlds, they also risk making us
forget the magic of the real world.

One of the greatest impacts of technology on culture is its radical transformation of
communication methods. Technological innovations such as writing, telephone, radio, television,
and ultimately the internet have become tools that bring people together and accelerate cultural
exchange. The internet and social media, in particular, facilitate individuals' expression and sharing
of their own cultural identities while also enabling interaction with different cultures. This
increases cultural diversity and accelerates the formation of a global culture (Koch et.al, 2014).

However, this also brings challenges. With globalization, local cultures may face the risk of
being assimilated by dominant cultural trends. Therefore, it is crucial that the cultural exchange
facilitated by technology progresses in a balanced and reciprocal manner.

Conclusion: In the future, the impact of technology on culture will deepen even further.
Innovations such as artificial intelligence, virtual reality, and blockchain may lead to a completely
different dimension in cultural interactions and forms of expression. For example, virtual reality
technologies can allow people to have cultural experiences in environments where they are not
physically present. Thus, cultural boundaries are redefined, and culture exists independently of
physical spaces. Artificial intelligence, on the other hand, can automate cultural production and
create personalized cultural content. This could initiate a new era in cultural production, but it also
increases the risk of the commercialization of culture. The personalization of cultural content can
lead to individuals being trapped in their own cultural bubbles and a decrease in cultural diversity.

Technology has always played and will continue to play a significant role in shaping culture.
The radical changes it makes in areas such as communication, media, and cultural production
profoundly affect how societies think, behave, and interact. In the future, this role of technology
will become even stronger, and new cultural dynamics and value systems will emerge. However,
consciously managing the effects of technology and protecting cultural diversity will be crucial for
sustainable cultural development.
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IDENTIFYING NOVICE PROGRAMMING
MISCONCEPTIONS AND Al
UNDERSTANDING GAPS AMONG
KAZAKHSTANI 7TH-GRADERS

TURSYNAY NURZHAUBAYEVA

Master of Natural Sciences, Computer Science Teacher, Limited Liability Partnership
"PhysTech School Almaty", Almaty, Kazakhstan

TOLGANAY MARATOVA

Doctor of Philosophy (PhD) in Computer Science, Kazakh National Women’s Teacher
Training University, Almaty, Kazakhstan

ABSTRACT

This article presents a qualitative and quantitative analysis of typical syntactic, logical, and
conceptual errors, as well as naive mental models of artificial intelligence among 7th-grade
students (N = 24) who completed a 34-hour elective course "Python Artificial Intelligence
Programming." Unlike summative evaluations of course effectiveness, this study focuses on the
internal mechanisms of student difficulties during the transition from basic Python syntax to
applied libraries (NumPy, Pandas, OpenCV, scikit-learn). Based on the analysis of 120+ saved digital
code artifacts (Thonny IDE log files and GitHub Classroom), tests, and semi-structured interviews
(n = 8), a systematic error classification was derived. It was established that the most frequent
problems were array dimension mismatches (70.8%), confusion between return and output
statements (return vs print, 54.2%), and input data types (37.5%). Regarding Al perception prior
to the course, 79.2% of students demonstrated anthropomorphic misconceptions ("Al thinks like
a human"), which shifted after the course to an understanding of Al as a mathematical model
trained on datasets (in 91.7% of students). The findings form a foundation for adapting
instructional materials and reducing cognitive load in K-12 IT education.

Keywords: novice programmers, Python misconceptions, mental models, artificial
intelligence, K-12, misconceptions, qualitative analysis, cognitive load, K-12 computer science.

Introduction

Stating a general growth in student performance following course completion (as
demonstrated in previous study stages) does not provide a complete answer to how competencies
are formed and what specific barriers a 12-13-year-old student's mind encounters. The
introduction of complex applied fields such as Python programming and fundamentals of artificial
intelligence (Al) in 7th grade inevitably causes cognitive overload.

Students simultaneously master text-based programming syntax, the logic of abstract
algorithmic structures, and the specific mathematical-structural logic of data processing libraries
(NumPy, Pandas, OpenCV). Furthermore, deeply ingrained everyday stereotypes and popular
media depictions of Al "omnipotence" create mental barriers that hinder an objective
understanding of machine learning principles.
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Studying and classifying specific errors (programming misconception profiling) and shifts
in Al understanding are necessary for instructional design. Understanding precisely where a
student experiences a logical failure allows for designing targeted scaffolding, revising learning
tasks, and preventing the reinforcement of incorrect mental models.

The objective of this article is to conduct a detailed categorical analysis of students'
syntactic and conceptual errors when writing code in Python, as well as to trace the transformation
of their perceptions regarding the essence and limitations of artificial intelligence technologies
before and after completing a 34-hour course.

Literature Review

The methodological foundation of this study is the work by Sally Hamouda and co-authors
(Virginia Tech, 2025) [1]. In their study, the authors presented a detailed taxonomy of conceptual
gaps among 105 K-12 students, proving that 31.4% of novice learners systematically confuse the
concepts of variables and data types, and only 20% are capable of correctly constructing and
debugging composite conditional statements (if/else) on the first attempt [1]. Hamouda's
approach demonstrated that quantitatively counting the frequency of specific syntactic and logical
error patterns makes it possible to identify fundamental flaws in the educational curriculum [1].

The concept of the "notional machine" described by J. Sorva [2] explains that novice
programmers' errors stem from an incorrect internal model of how a computer executes code. R.
D. Pea, in his classic work [3], highlighted the "superbug"—the tendency of novices to attribute
human intelligence and the ability to "guess" the author's intentions to the computer. In the
context of modern education, this superbug extrapolates to Al systems: students tend to
anthropomorphize machine learning algorithms [5].

Works by M. Guzdial [4] and D. S. Touretzky et al. [5] emphasize that forming adequate
mental models of Al at school age requires a shift from the concept of a "magic black box" to an
understanding of Al as a mathematical function converting input data into output predictions
based on trained parameters.

Methods and Materials

Context and Participants: The study was conducted at "PhysTech School Almaty" as part of
piloting an author-designed 34-hour elective course titled "Python Artificial Intelligence
Programming." A total of N = 24 7th-grade students participated in the study (pilot group).

Data Collection: To conduct a mixed (qualitative-quantitative) analysis, a set of methods
was utilized:

* Analysis of digital code artifacts: Over 120 saved scripts and debugging log files from the
Thonny IDE environment and GitHub Classroom platform were collected and analyzed, generated
by students during practical mini-projects.

e Semi-structured interviews: 8 individual interviews with students were conducted
(sample formed considering different academic achievement levels: 2 high-performing, 4 average,
2 low-performing). Interviews were carried out in two stages—at Week 4 (after the "Python
Basics" module) and at Week 34 (after defending the "Smart School System" project).

e Written diagnostic tests and questionnaires: Open-ended questions asking students to
explain code execution and Al mechanisms before and after the course.

Analysis Procedure: Code errors were classified into 5 main categories. The frequency of
each error type was calculated as the percentage of students in the group (N = 24) who committed
that error at least three times in independent practical tasks. Qualitative interview data were
coded using thematic analysis to identify mental models of Al.

Results: Categorical Analysis of Python Code Misconceptions

Based on the analysis of collected artifacts, 5 key categories of syntactic and logical
difficulties were identified. Summary statistics of error frequencies are presented in Table 1.
Table 1. Categories and frequency of programming errors among 7th-grade students (N = 24)



Proceedings of the 14th International Scientific Conference

Error Category Specific Error Manifestation % of Students
1. Syntax and Indentation IndentationError, missing 62.5%
colons : after if/for/def
2. Data Types and Input Implicit type conversion 37.5%

issues (string from input()
instead of int/float)
3. Conditional Logic Confusion between 45.8%
assignment = and comparison
==, complex if/else

4. Functions & Scope Replacing return with print(), 54.2%
using local variables outside
scope
5. Dimensions & Data Format mismatches in 70.8%
Structures OpenCV/NumPy, incorrect file

path errors
Below is a detailed qualitative breakdown of each category with real student code
examples.
Category 1: Indentation and Syntactic Blocks (IndentationError)
Unlike languages with curly braces, Python requires strict indentation discipline. 7th-grade
students accustomed to text editors did not perceive indentation as a syntactic structure.
Student Code Example (Week 3):

check_temperature(temp):

print("ALERT: High temperature!")
else:
print("Normal")

Typical Misconception: Students believed that line breaks alone implied subordination of a block
to a conditional statement. 62.5% of students regularly encountered IndentationError. After
introducing indentation highlighting in Thonny IDE by session 10, this error persisted in only 8.3%
of students.

Category 2: Variables, Data Types, and Input (TypeError)

Similar to findings by S. Hamouda (2025) [1], where 31.4% of students confused data types,
in our sample 37.5% of students failed to account for the fact that the input() function always
returns a string type (str).

Student Code Example (Week 2):

age = input("Enter your age: ")

age >= 18
print("Access granted")

Qualitative observation (Interview with Student B., age 12):

“I entered the number 15 from the keyboard! It says 15 on the screen, so Python should
understand that it's a number, not a word.”

This quote illustrates the absence of a concept regarding internal data encoding in
computer memory within the student's mental model.
Category 3: Comparison Operators and Conditional Logic

45.8% of students faced difficulties writing conditional statements, confusing the
assignment operator = with logical comparison ==.
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Student Code Example (Week 4):

user_role = "admin"

print("wWelcome, System Administrator")

Additionally, when constructing complex conditions, students wrote expressions in natural
language style: if xand y > 10: instead of if x > 10 and y > 10:, which led to subtle semantic bugs.
Category 4: Functions: Confusion between print() and return

This issue proved to be one of the most persistent (54.2% of students). Students perceived
print() as the final result of a function's execution.

Student Code Example (Week 6):

calc_grade_average(grades):
avg = sum(grades) / len(grades)
print(avg)

final_score = calc_grade_average([5, 4, 5, 3])

print("Excellent student")

Students struggled to understand why final_score evaluated to None when 4.25 was successfully
printed to the console. This confirms an immature mental model of data passing across function
stack frames.
Category 5: Array Dimensions and Specifics of Al Libraries (OpenCV, NumPy)

When transitioning to computer vision and machine learning modules, 70.8% of students
encountered barriers related to matrix type and dimension mismatches (2D/3D arrays).
Student Code Example (Week 18, OpenCV module):

cv2

img = cv2.imread("student.jpg")

gray = cv2.cvtColor(img, cv2.COLOR_BGR2GRAY)

Students failed to verify whether the file was successfully loaded from disk, expecting that "the
function would find the picture on the desktop itself." In scikit-learn, a frequent error was passing
a 1D list [1, 2, 3] to model.predict(), which expected a 2D array [[1, 2, 3]] (ValueError: Expected 2D
array, got 1D array instead).
Results: Dynamics of Mental Models and Al Misconceptions

Analysis of diagnostic answers and interview transcripts revealed significant changes in
how students understood Al principles. Prior to the course, anthropomorphic and magical mental
models dominated (see Table 2).
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Table 2. Dynamics of mental models and Al misconceptions pre- and post-course (N = 24)

Misconception Pre-Course % Post-Course % Change (A)
Category / Mental
Model
Anthropomorphism: 79.2% 8.3% -70.9%

"Al thinks, feels, and
makes decisions like a
human"
Absolute Infallibility: 66.7% 12.5% -54.2%
"Al never makes
errors, it knows
everything"
Magical Spontaneous 83.3% 4.2% -79.1%
Generation: "Al works
on its own, it doesn't
need data"
Mathematical- 8.3% 91.7% +83.4%
Algorithmic
Understanding: "Al is
a model trained on
datasets"
Qualitative lllustrations of Thinking Transformation:

From Anthropomorphism to Algorithms:

Pre-course (Student D., age 12): "The phone camera recognizes me because the
smartwatch and neural network memorized my face and miss me when | don't look at the screen.”

Post-course (same student, Week 34): "The camera doesn't know who | am. The OpenCV
library just crops a square of pixels, converts the image to grayscale, and uses Haar cascades to
look for contrast matches in shadows. It's just a matrix of numbers."

Understanding the Role of Training Data (Garbage In, Garbage Out):

Pre-course (Student A., age 13): "Al always gives the correct answer because it's connected
to the whole internet."

Post-course (same student, Week 30): "Our grade prediction model made a mistake
because we only gave it 10 rows in the dataset, and with garbage values too. If you load bad data
into train_test_split, the model will learn incorrectly and output nonsense."

Distinguishing Rules from Machine Learning:

After completing the chatbot project (Week 25) and scikit-learn classifier (Week 30), 87.5%
of students clearly delineated hardcoded algorithms (if/else rules) from statistical machine
learning.

Interview Quote (Student K., age 13):

“I used to think a Telegram chatbot was already Al. But when we wrote a bot using if/elif
ourselves, | realized it's just a brancher. But when we trained DecisionTreeClassifier to recognize
activity—that's real Al because it found the weights on its own.”

Discussion

A comparative analysis of our findings with data from Sally Hamouda (2025) [1] shows a
similar distribution of basic syntactic errors in novices (type conversion, conditions). However,
incorporating applied Al libraries in 7th grade adds a specific layer of cognitive load related to
spatial and matrix thinking (NumPy and OpenCV data structures).

The key pedagogical takeaway is that hands-on programming of Al elements serves as the
best antidote against technology mythologization. As long as Al remains an abstract media
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concept, students view it through sci-fi lenses. Once a student personally encounters a ValueError
while training a K-Nearest Neighbors (KNN) model, the "magical" mental model breaks down,
making way for engineering thinking.

Recommendations for Future Course Iterations:

e Stack-frame visualizers: To overcome confusion between print() and return, visual
debuggers (e.g., Python Tutor) should be used in early stages.

e Pre-validation of data: OpenCV and file handling modules must include file existence
checks (try/except or os.path.exists) before calling processing functions.

e Graphical shape diagrams: When teaching ML models, visual maps of array shapes
(array.shape) should be used to prevent tabular dimension mismatch errors.

The results of this study advance the overall design of doctoral research, providing
gualitative justification for developing adaptive instructional materials and debugging exercises
for secondary schools in the Republic of Kazakhstan.

Conclusion

The qualitative and quantitative analysis of errors and mental models among 7th-grade
students yields the following conclusions:

1. The most frequent technical barriers for students learning Al in Python are array
dimension mismatches (70.8%), lack of understanding of function return values (54.2%), and
indentation syntax (62.5%).

2. Completing the 34-hour elective course facilitated a radical transformation in students'
perceptions of Al: anthropomorphic misconceptions dropped from 79.2% to 8.3%, while the
proportion of students understanding Al as a mathematical-algorithmic model rose from 8.3% to
91.7%.

3. The detailed error map establishes an empirical basis for creating specialized
instructional guides aimed at preventing typical misconceptions in novice programmers.
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Abstract. Hand microsurgery, encompassing digit and limb replantation, revascularization,
and microvascular reconstructive procedures, has developed into a specialized field within
Kazakhstan's trauma and reconstructive surgery services, concentrated primarily in Almaty-based
national centers with more limited regional distribution. This paper reviews the existing published
literature describing the epidemiology of hand trauma and the practice of reconstructive hand
microsurgery within the Republic of Kazakhstan, situating these findings against the substantially
larger body of published experience from the United States, where digit replantation rates and
provider volume have been extensively tracked at a national level. The review identifies a consistent
gap: while individual Kazakhstani centers have published detailed single-center case series, no
unified national registry or standardized outcome-reporting framework currently exists to track
hand microsurgery volume, technique, or long-term functional outcomes across the country's
treatment centers. To address this gap, the paper proposes a structured, retrospective, multi-
center data-collection protocol, modeled on comparable national-level studies conducted in the
United States, intended to generate the descriptive foundation for future prospective and registry-
based research. This paper is conceptual and methodological; it does not report newly collected
patient outcome data.

Keywords: hand microsurgery; digit replantation; reconstructive microsurgery; Kazakhstan;
hand trauma epidemiology; outcome standardization; national registry

Introduction

Injuries to the hand and upper extremity remain among the most frequent categories of
traumatic presentation to emergency and trauma services worldwide, and their consequences
extend well beyond the immediate injury, frequently affecting a patient's long-term occupational
capacity, functional independence, and quality of life. Among the surgical techniques available for
managing severe hand trauma, microsurgery, defined by the use of an operating microscope,
specialized micro-instrumentation, and fine suture material to repair vessels and nerves often no
larger than one to two millimeters in diameter, has become the technical foundation for digit and
limb replantation, revascularization, and complex reconstructive procedures following traumatic
amputation or severe soft-tissue loss.

Within the Republic of Kazakhstan, reconstructive and plastic microsurgery has developed as
a distinct clinical service concentrated in a small number of specialized national and regional
centers, most prominently the Department of Reconstructive and Plastic Microsurgery of the
National Scientific Center of Surgery named after A.N. Syzganov in Almaty, alongside hand-trauma
services at the Batpenov National Scientific Center for Traumatology and Orthopaedics. Kazakhstani
surgeons affiliated with these centers have published case-series and single-center retrospective
analyses describing their institutional experience with hand injury treatment, including a recent
comprehensive review of 295 patients treated between 2021 and 2022 (Mukhamedkerim et al.,
2025), as well as reports on technically demanding procedures such as heterotopic finger
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replantation presented at international hand-surgery meetings (Muradov et al., 2014, as reported
in AAHS conference proceedings).

At the same time, national-level epidemiological data specific to hand and upper-extremity
trauma in Kazakhstan remains comparatively limited. A broader epidemiological study of traumatic
injury in the country found that upper- and lower-extremity injuries were especially frequent
among adolescents aged fifteen to seventeen, that surgical intervention was undertaken in
approximately one in three of all recorded injuries, and that surgical intervention rates were higher
in the country's two largest cities, Almaty and the capital, than in other regions, with osteomyelitis
identified as the most frequent infectious complication following trauma and orthopedic care
(Pliska, 2022). While informative, this study addressed traumatic injury broadly rather than hand
microsurgery specifically, leaving an incomplete picture of how replantation and reconstructive
microsurgery outcomes vary across Kazakhstan's treatment centers.

This contrasts with the situation in the United States, where digit replantation practice has
been the subject of sustained, national-level epidemiological surveillance for more than two
decades. Using large administrative claims and inpatient-sample databases, American researchers
have tracked trends in replantation attempts and success rates, provider and hospital volume, and
the economic dimensions of upper-extremity replantation care, generating a detailed,
guantitatively grounded picture of how the availability and quality of microsurgical services have
evolved over time (Cho et al., 2018; Friedrich et al.,, 2011; Hustedt et al.,, 2016). This body of
American literature offers not only substantive comparative findings but also a methodological
template, grounded in registry-style retrospective data extraction, that has not yet been
systematically applied within the Kazakhstani context.

The present paper pursues two aims. First, it reviews and synthesizes the existing literature
describing hand trauma epidemiology and microsurgical practice in Kazakhstan, situating these
findings within the broader international, and specifically American, literature on digit replantation
and hand microsurgery outcomes. Second, it proposes a structured, retrospective, multi-center
data-collection protocol intended to establish, for the first time at a national level, a standardized
descriptive foundation for hand microsurgery outcomes in Kazakhstan. Consistent with its
conceptual and methodological character, the Materials and Methods section of this paper is
written in the future and conditional tense, describing a protocol that has not yet been executed
rather than reporting completed empirical findings.

Literature Review

Institutional Development of Hand Microsurgery in Kazakhstan

Published accounts of hand microsurgery practice in Kazakhstan center overwhelmingly on a
small number of specialized institutions, reflecting the concentration of microsurgical expertise
typical of a technically demanding subspecialty in a country of Kazakhstan's population and
geographic scale. The Department of Reconstructive and Plastic Microsurgery at the National
Scientific Center of Surgery named after A.N. Syzganov in Almaty represents the most extensively
documented such center in the peer-reviewed literature, with a recent retrospective analysis
summarizing the department's experience treating 295 patients with hand injuries between the
beginning of 2021 and the end of 2022 (Mukhamedkerim et al., 2025). Complementing this single-
center case series, Kazakhstani microsurgeons from the same institution have also presented
technically specialized procedures, including heterotopic replantation of amputated fingers to
alternative recipient sites as a reconstructive strategy for otherwise unsalvageable injuries, at
international hand-surgery meetings (Muradov et al.,, 2014, as reported in AAHS conference
proceedings).
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Epidemiology of Hand and Upper-Extremity Trauma in Kazakhstan

Beyond institution-specific case series, epidemiological characterization of traumatic injury
in Kazakhstan more broadly has identified several patterns relevant to hand microsurgery service
planning. An analysis of injury patterns and associated infectious complications found that upper-
and lower-extremity injuries were disproportionately common among adolescents, that roughly
one in three recorded injuries required surgical intervention, and that surgical treatment rates were
concentrated in Almaty and the capital relative to other regions of the country, with osteomyelitis
representing the most frequently observed post-traumatic infectious complication and
staphylococcal species the most common causative organisms (Pliska, 2022). These findings
suggest both a geographically uneven distribution of surgical, and by extension microsurgical,
capacity, and a need for infection-control considerations specific to the regional trauma-care
context to be incorporated into any future microsurgery outcome-reporting framework.

Comparative International Context: Digit Replantation Practice in the United States

The American literature on hand microsurgery offers a substantially more extensive and
guantitatively detailed body of evidence, generated primarily through large national administrative
and inpatient-sample databases rather than single-center case series. A national-level survey of
members of the American Society for Surgery of the Hand found that although the majority of
surveyed hand surgeons had received residency training in orthopedic or plastic surgery, the extent
to which microsurgical techniques were incorporated into routine practice varied considerably,
with survey responses received from 561 of 1,238 contacted members (Payatakes et al., 2007).
Subsequent national-level analyses using inpatient-sample data spanning 2001 to 2014
documented a continued decline in the rate of attempted and successful digit replantation despite
expert advocacy for the procedure, finding that in 2012 only fifty-five percent of Level-l and twenty-
nine percent of Level-Il trauma centers offered immediate access to a digit replantation service,
and that only about half of hand surgeons certified in microsurgery actually performed the
procedure, with most of those who did completing fewer than five cases annually (Cho et al., 2018).

Related American research has examined the structural and economic drivers underlying this
pattern, including evidence that decentralization of replantation services away from high-volume
centers has had a measurable detrimental effect on national replantation outcomes (Hustedt et al.,
2016), that hospital and surgeon case volume is significantly associated with successful thumb
replantation (Mahmoudi & Chung, 2017), and that the economics of upper-extremity replantation,
including reimbursement structures, have shaped where and how often the procedure is
performed (Chen & Narayan, 2009). A national epidemiological description of upper-extremity
replantation surgery in the United States has further mapped how replantation caseload is
distributed across hospital types and geographic regions (Friedrich et al., 2011). Earlier technical
case reports, such as an early account of cross-hand replantation following a severe mining
accident, illustrate the long developmental history of complex microsurgical salvage techniques
within American academic surgical centers (Kutz et al., 1982).

Synthesis and Identified Gap

Considered together, the Kazakhstani and American literatures reveal markedly different
evidentiary foundations for describing hand microsurgery practice. Kazakhstani publications, while
clinically detailed, remain confined to single-center retrospective case series and conference-
presented technical reports, without a unifying national data-collection framework. American
research, by contrast, has been able to draw on large, standardized administrative databases to
generate national-level estimates of replantation rate, provider volume, and outcome trends over
multi-decade periods. This asymmetry does not necessarily imply a difference in the quality of
clinical care; the case series from the National Scientific Center of Surgery named after A.N.
Syzganov describe technically sophisticated procedures, including heterotopic replantation, that
are reported comparatively rarely even in the American literature. Rather, it identifies a specific
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methodological gap: the absence, within Kazakhstan, of a standardized, multi-center retrospective
or registry-based data-collection framework analogous to those that have enabled the American
national-level analyses reviewed above. Section 3 proposes such a framework.

Workforce and Training Considerations

A further theme relevant to comparing hand microsurgery systems concerns the surgical
workforce itself. The American survey of hand-surgery society members found considerable
heterogeneity in prior microsurgical training and current practice patterns, with the majority of
respondents having trained through orthopedic surgery residency and only a minority through
plastic surgery pathways, and with many respondents reporting that they did not routinely
incorporate microsurgical techniques into practice despite having received some formal training in
them (Payatakes et al., 2007). Related American research has similarly found that case volume per
surgeon remains low even among those who do perform replantation, with most active replant
surgeons completing fewer than five cases annually, a pattern that has been linked to the broader
national decline in replantation rates over time (Cho et al., 2018).

Comparable workforce data specific to Kazakhstani hand and microsurgery practitioners
have not, to the knowledge of the present review, been published in a form allowing direct
comparison with these American findings. The existing Kazakhstani literature instead documents
institutional experience at the department level, such as the 295-patient case series from the
National Scientific Center of Surgery named after A.N. Syzganov (Mukhamedkerim et al., 2025),
without disaggregating outcomes by individual surgeon volume or training background. This
represents a further specific gap that the data-collection framework proposed in Section 3 is
designed to help address, by explicitly incorporating surgeon-level experience as a candidate
variable alongside center-level case volume.

Materials and Methods

Proposed Study Design and Participating Centers

A retrospective, multi-center descriptive study would be proposed, encompassing the
principal Kazakhstani institutions known from the published literature to provide hand
microsurgery services, including the Department of Reconstructive and Plastic Microsurgery of the
National Scientific Center of Surgery named after A.N. Syzganov in Almaty and the microsurgery
and hand-trauma department of the Batpenov National Scientific Center for Traumatology and
Orthopaedics, together with any additional regional centers identified through a structured survey
of the Kazakhstani Ministry of Healthcare's registered trauma and reconstructive surgery
departments. The proposed study period would extend across at least five consecutive calendar
years to capture sufficient case volume for meaningful comparison across centers, extending and
standardizing the two-year single-center window used in the most recent published Kazakhstani
case series (Mukhamedkerim et al., 2025).

Center identification would proceed in two stages. First, all institutions already represented
in the published Kazakhstani hand-microsurgery literature would be invited to participate, given
their demonstrated capacity and willingness to document and report clinical experience. Second,
a supplementary survey of regional trauma and orthopedic departments would be conducted,
modeled on the approach used in the American national society survey (Payatakes et al., 2007), to
identify any additional centers performing hand microsurgery procedures that have not yet
published their experience, thereby reducing the risk that the proposed dataset would simply
reproduce the existing publication bias toward the country's most research-active institutions. Each
participating center would be asked to designate a local data coordinator responsible for chart
identification and de-identified data extraction, with a centralized study team providing a
standardized data-collection instrument and periodic data-quality review.
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Proposed Inclusion Criteria and Data Sources

Eligible cases would include all patients presenting with traumatic digit or hand amputation,
or with severe hand or upper-extremity soft-tissue and vascular injury requiring microsurgical
intervention, at a participating center during the defined study period. Data would be drawn from
existing hospital medical records, operative reports, and, where available, departmental case logs,
rather than from newly conducted clinical examinations, consistent with the retrospective chart-
review design used in comparable published studies (Mukhamedkerim et al., 2025; Pliska, 2022).

Cases would be excluded where documentation was insufficient to determine the injury
mechanism, the procedure performed, or the immediate postoperative outcome, in order to
preserve the reliability of the resulting descriptive dataset. Pediatric cases (patients under eighteen
years of age) would be recorded separately from adult cases given the distinct injury patterns and
healing characteristics previously noted in the broader Kazakhstani adolescent trauma literature
(Pliska, 2022), allowing age-stratified analysis without conflating pediatric and adult outcome
patterns. Where a participating center's records distinguish between primary replantation
performed at initial presentation and delayed or staged procedures, this distinction would be
preserved in the extracted dataset, consistent with the level of procedural detail reported in
existing single-center Kazakhstani case series.

Proposed Data Extraction Framework

Table 1 below summarizes the proposed categories of data to be extracted from participating
centers' records, together with the rationale or published precedent supporting each category. This
framework is intended to allow direct comparison, where methodologically appropriate, against
the American national-level replantation literature reviewed in Section 2.3, while remaining
sensitive to the more limited scale and differing organization of Kazakhstan's hand-trauma
treatment system.

Data extraction would be performed using a standardized electronic case report form, piloted
at a single center before wider deployment to identify and resolve ambiguities in variable
definitions across institutions with differing documentation practices. Particular attention would be
given to operationalizing ischemia time (the interval between injury and restoration of blood flow),
given its recognized importance as a predictor of replantation success in the American literature
(Friedrich et al., 2011), since this interval may be documented inconsistently across Kazakhstani
centers depending on regional emergency-transport infrastructure and record-keeping practice.
Where exact ischemia time could not be reliably determined from existing records, a categorical
estimate (for example, under six hours, six to twelve hours, or over twelve hours) would be
recorded instead, preserving analytic value while accommodating documentation limitations.
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Table 1. Proposed Multi-Center Data Extraction Framework for Hand Microsurgery Outcomes in
Kazakhstan (illustrative planning framework; not yet applied to patient-level data)

Data category Proposed extraction variables Rationale / precedent
Demographics Age, sex, occupation, region/center  [Consistent with variables reporteg
in Mukhamedkerim et al. (2025
and Pliska (2022)

Injury characteristics [Mechanism, digit(s)/level involved|lschemia time is a recognizeg
time from injury to surgery (ischemigpredictor of replantation success in

time) the U.S. literature (Friedrich et al.
2011)
Procedure type Replantation vs. revision amputation|Mirrors classification used b
tendon/nerve/vascular repair type Mukhamedkerim et al. (2025)
Center/provider Annual case volume per centerVolume-outcome relationship
experience surgeon years of  microsurgicalestablished by Mahmoudi & Chung
experience (2017)
Outcome Digit/limb survival, early complications|Primary outcome in FRONT study
reoperation framework (Cho et al., 2018)
Follow-up Duration and completeness  ojHighlighted as a data gap in existing

functional follow-up, where recorded |[regional literature
Proposed Outcome Measures and Comparative Benchmarking

The primary proposed outcome would be digit or limb survival following replantation or
revascularization, defined consistently with the classification used in the American FRONT study
framework (Cho et al., 2018), allowing direct rate comparison. Secondary proposed outcomes
would include early complication rate, reoperation rate, and, where medical records permit,
duration and completeness of functional follow-up, an area explicitly identified above as under-
documented in the existing regional literature. Center-level case volume and surgeon years of
microsurgical experience would additionally be recorded as candidate explanatory variables, given
the volume-outcome relationship previously demonstrated in the American thumb-replantation
literature (Mahmoudi & Chung, 2017).

Where a comparable outcome definition exists in the American literature, the proposed
protocol would adopt it directly rather than defining a Kazakhstan-specific alternative, in order to
maximize the interpretability of any resulting cross-national comparison; for instance, revision
amputation would be recorded as a distinct outcome category rather than as a subtype of failed
replantation, mirroring the categorical distinction maintained throughout the American national-
trend literature (Cho et al.,, 2018; Chen & Narayan, 2009). Economic variables, including
approximate procedure cost and reimbursement source where documented, would also be
recorded as a secondary descriptive category, informed by the American literature's demonstration
that economic factors meaningfully shape replantation service availability (Chen & Narayan, 2009),
even though Kazakhstan's state-grant-based financing model for microsurgical procedures differs
structurally from the American insurance-based system.

Proposed Statistical Approach

Descriptive statistics (frequencies, percentages, means with standard deviations, or medians
with interquartile ranges as appropriate to data distribution) would be calculated for all extracted
variables, both overall and stratified by participating center. Comparative analysis across centers
would employ chi-square or Fisher's exact tests for categorical outcome variables and appropriate
parametric or non-parametric tests for continuous variables, with a significance threshold of p <
0.05. Given the retrospective, multi-center design, appropriate adjustment for clustering by center
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would be considered, for example through multilevel or generalized estimating equation models,
where sample size permits.

Time trends across the proposed five-year study period would additionally be examined using
simple linear regression of annual replantation attempt and success rates, modeled directly on the
trend-analysis approach used in the American national inpatient-sample literature (Cho et al., 2018;
Hustedt et al., 2016), to determine whether Kazakhstan's replantation practice has been increasing,
decreasing, or remaining stable over the study interval, and whether any such trend differs
meaningfully between the country's most research-active center and other participating
institutions. All statistical analyses would be pre-specified in a written analysis plan prior to data
extraction, and any post-hoc analyses arising from unanticipated patterns in the data would be
clearly identified as exploratory in any resulting publication.

Proposed Ethical and Governance Considerations

Any future execution of this protocol would require institutional ethics committee approval
at each participating center, together with formal data-sharing agreements consistent with
Kazakhstani patient-data protection requirements. De-identification of all extracted records prior
to centralized analysis would be considered a mandatory safeguard. Successful completion of this
proposed protocol would generate the descriptive foundation upon which a prospective national
hand microsurgery registry, analogous in function to the administrative databases underlying the
American literature reviewed in Section 2.3, could subsequently be built.

Given that several participating centers, including the National Scientific Center of Surgery
named after A.N. Syzganov, have already demonstrated institutional capacity to conduct and
publish retrospective outcome research (Mukhamedkerim et al., 2025), the proposed multi-center
protocol would be designed to build directly on existing local research infrastructure and ethics-
review experience rather than requiring entirely new institutional capacity. A designated multi-
center steering committee, comprising a representative from each participating institution, would
oversee protocol adherence, resolve cross-center data-definition discrepancies identified during
the piloting phase described in Section 3.3, and coordinate eventual dissemination of findings, with
the explicit long-term goal of transitioning from this retrospective descriptive protocol toward a
sustained, prospectively maintained national registry.

Figure 1. Proposed retrospective, multi-center study workflow for characterizing hand
microsurgery practice and outcomes in Kazakhstan.

Proposed Retrospective Study Workflow (lllustrative Scheme)

Stage 1
Identification of participating centers
(national & regional microsurgery/
hand-trauma departments)
v
Stage 2
Retrospective chart review protocol
(defined study period,
inclusion/exclusion criteria)
v
Stage 3
Standardized data extraction
(demographics, injury type,
procedure, replantation vs. revision)
v

Stage 4
Outcome classification
(survival rate, complication rate,
functional follow-up where available)
v

Stage 5

Comparative statistical analysis

(regional centers; benchmarking

against published international data)
v
Stage 6
Proposed quality indicators
& reporting framework
(draft national registry template)
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Conclusion

The published literature indicates that hand microsurgery in Kazakhstan is practiced with
considerable technical sophistication at a small number of specialized national centers, most
notably the Department of Reconstructive and Plastic Microsurgery of the National Scientific
Center of Surgery named after A.N. Syzganov, whose surgeons have reported both routine hand-
injury management across a substantial single-center case series and technically demanding
procedures such as heterotopic digit replantation. At the same time, this review has identified a
clear structural gap: unlike the United States, where multi-decade, national-level administrative
data have allowed detailed tracking of replantation rates, provider volume, and outcome trends,
Kazakhstan currently lacks an equivalent standardized, multi-center framework for describing hand
microsurgery practice and outcomes at a national scale.

The retrospective, multi-center data-collection protocol proposed in this paper is intended
to begin addressing that gap. By adapting the data categories and comparative logic of established
American national-level studies to the specific institutional landscape of Kazakhstani hand-trauma
and reconstructive microsurgery services, the proposed framework offers a methodologically
grounded starting point for future descriptive research. Because this paper is conceptual and
methodological rather than empirical, the data-extraction categories and illustrative workflow
presented here should be understood as a planning framework rather than as reported outcomes;
any future study built upon this protocol would need institutional ethics approval, formal inter-
center data-sharing arrangements, and careful attention to the regional and infrastructural
differences, such as the uneven geographic distribution of surgical capacity previously documented
in the broader Kazakhstani trauma literature (Pliska, 2022), that distinguish Kazakhstan's hand-
trauma care system from the more centralized administrative data environment available in the
United States.

Should this protocol be executed, the resulting descriptive dataset could support the
development of a prospective national hand microsurgery registry, inform targeted investment in
regional microsurgical capacity where current case-volume and outcome data suggest the greatest
need, and provide Kazakhstani hand surgeons and health policymakers with an evidence base
comparable in structure, if not yet in scale, to that which has guided two decades of replantation-
service planning in the United States. Such a development would represent a meaningful step
toward the broader modernization and standardization of hand trauma and reconstructive
microsurgery services within the Republic of Kazakhstan.

Several limitations of the present conceptual synthesis and proposed protocol should be
acknowledged. The Kazakhstani literature reviewed here is drawn from a small number of
published sources, concentrated in Almaty-based institutions, and may not fully represent practice
patterns at smaller or less research-active regional centers; the proposed supplementary center-
identification survey described in Section 3.1 is intended to mitigate, though not fully eliminate,
this limitation. Direct quantitative comparison with the American literature must also be
interpreted cautiously, given substantial differences in health-system financing, population scale,
and the underlying administrative data infrastructure available for research in each country; the
American national inpatient-sample and claims-based studies reviewed above draw on data
sources with no direct Kazakhstani equivalent, meaning that the proposed retrospective chart-
review protocol, while methodologically sound, would necessarily yield a smaller and less granular
dataset than its American counterparts. Finally, because retrospective chart review depends
entirely on the completeness and consistency of existing clinical documentation, variables such as
functional follow-up, already identified as inconsistently recorded in the existing regional
literature, may remain incompletely characterized even after this protocol's execution,
underscoring the longer-term value of moving toward prospective, registry-based data collection
once this initial descriptive foundation has been established.
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Organic disease, as a general risk factor of
criminal behavior

Ketevan Chigogidze
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Abstract: The fact of connection between organic diseases and criminal behavior is the subject of
investigation by psychologists, as the reasons of triggering aggressive feeling causing the criminal
tendencies and behavior can serve as an valuable information for maintaining organic diseases
especially in teenagers, as a risk factor for criminal behavior and rhus, choose an appropriate
preventive psycho-correctional intervention. In this research we decided to compare two groups
of aggressive teenagers, such as criminal minor and teenagers having diabetes mellitus.

It appeared that diabetes mellitus can in fact trigger an aggressive behavior, that can transform
into a criminal one, in case of low level of socialized value orientations, thus confirming the idea
of checking the medical data of teenagers in combination with their value orientation of and
starting early psycho-correctional intervention to prevent future criminal behavior.

Key words: organic disease, risk-factor, criminal behavior, diabetes mellitus, aggressive behavior,
criminal prevention, psycho-correctional intervention.

Introduction

Despite the fact, that there is no direct link between an organic disease and criminal behavior per
se; however, an organic disease can serve as a risk factor for criminal behavior, given that behavior
is generally a multifactorial phenomenon comprising medical, psychological, and social
components. Naturally, impairment of cognitive functions constitutes a risk factor for engaging in
criminal behavior, as during such times, a person struggles to assess the situation or predict their
own behavior and is unable to control impulses. Emotional instability diminishes the perception of
moral and ethical norms, while paroxysmal episodes give rise to sudden outbursts of aggression
and agitation.

Crime often results from the convergence of an organic condition and other factors. For instance,
alcohol intoxication can act as a situational trigger: in a person who already struggles with impulse
control, alcohol further impairs that ability, leaving the individual unable to restrain their
aggression. We must also mention non-compliance—instances where an individual fails to adhere
to the treatment schedule, disregards it, or discontinues treatment, potentially leading to a relapse
of the condition.

Individuals with organic mental disorders face a higher risk of committing violent crimes—such as
murder, bodily injury, rape, theft, and robbery—a topic we have already addressed in the section
dedicated to the link between mental illness and crime.

Furthermore, brain damage and dysfunction lead to impaired control and serve as a contributing
factor to the commission of crimes by individuals with distorted values.

Endocrine disorders and crime

We have to mention again, that there is no direct link between endocrine diseases and criminal
behavior—meaning the disease itself cannot compel a person to commit a crime—but endocrine
disorders alter one's psyche and behavior, thereby increasing the risk of deviant behavior.For
example, fluctuations in testosterone levels are associated with increased aggression. Certain
forms of hyperthyroidism, polycystic ovaries, and adrenal gland dysfunction lead to depression,
which in itself constitutes a risk factor for deviant behavior.
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Certain endocrine disorders alter a person's basic needs, desires, aspirations, and instincts; the
ability to foresee the consequences of one's actions is impaired, and volitional control is
diminished. This can drive an individual toward impulsive, risky, and antisocial behavior.

During the prolonged and severe course of certain endocrine diseases, a psycho-organic syndrome
may develop—that is, an impairment of mental functions—which also creates the conditions for
the emergence of deviant behavior.

For quite some time, the so-called endocrine theory of criminal predisposition existed. Proponents
of this theory—such as R. Funes (1889-1953)—believed that anomalies in the endocrine glands
create a predisposition toward antisocial behavior. This theory also faced numerous critics, and the
reason for this is logical.

Endocrine disorders are considered alongside other factors, such as social, psychological, and
mental health issues. Behavioral patterns change in such cases, and it is precisely this shift that can
lead an individual to engage in criminal behavior.

An endocrine disorder does not make a person a criminal; however, it can be a factor that disrupts
internal regulation, exacerbates emotional issues, and increases the likelihood of an individual
engaging in behavior they otherwise would not have committed. The task of specialists—such as
psychiatrists, psychologists, and criminologists—is to identify such connections to ensure a timely
response, encompassing both correction and prevention.

As previously mentioned, diabetes does not directly cause the development of an antisocial
personality; however, unstable blood sugar levels or the psychological stress associated with the
disease can lead to temporary behavioral changes.

The mechanism behind behavioral changes in diabetes is as follows:

1) Hypoglycemia (a drop in blood sugar levels) — a glucose deficit leads to oxygen deprivation,
causing a loss of self-control, irritability, impulsivity, and outbursts of aggression known as "Diabetic
Rage." In this state, the individual behaves provocatively or antisocially and is unaware of their
actions.

2) Behavioral disorders in type 1 diabetes (data from the Czech registry, published in the journal
*Nature Mental Health*): This study links childhood-onset diabetes to an increased risk of
developing personality disorders and deviant behavior in adulthood, a risk driven by chronic stress.
When evaluating antisocial behavior, doctors recommend ruling out chronic medical conditions.
Organic and neurological causes to be ruled out:

1) Traumatic brain injury —damages the frontal lobes, which are associated with impulse control,
aggressive outbursts, and a lack of empathy.

2) Neurological disorder: conditions such as epilepsy (particularly temporal lobe epilepsy),
dementia, or a brain tumor significantly alter behavior.

3) Infectious diseases, such as neurosyphilis—or any other acute systemic infection—can cause
delirium or personality changes and mimic antisocial traits.

4) Autoimmune disease — a lupus-like condition causes cognitive impairment or sudden behavioral
changes.

There is also organic personality disorder, where changes in personality and behavior are directly
linked to another medical condition.

Therefore, when evaluating behavior that is new, sudden, or uncharacteristic for an individual,
undergoing a standard medical examination is essential. The diagnostic procedure includes
checking blood hormone and glucose levels, obtaining neuroimaging to rule out tumors or
structural brain damage, and analyzing electroencephalogram (EEG) data to detect any
predisposition to epileptic spasms or other forms of pathological activity.

It is well-known, that diabetes mellitus causes aggression and aggression in its turn can serve as
a trigger of criminal behavior especially in those whose value orientations is not socialized.
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Therefore, we decided to study the connection of the level of aggression and the criminal
tendency in diabetic teenagers and criminal minor and the reasons causing aggression.

As we mentioned above, the trigger of criminal behavior very often especially in case of teenagers,
is the choice of aggressive behavior and lack of socialized value orientations and we decided to
compare the groups of criminal minor and teenagers having diabetes mellitus.

In the research participated 13-14 aged subjects, 24 subjects having diabetes mellitus and 40
criminal minor.

For the research were used Szondi test for studying psychological features and original inventory
stugying different reasons ttigeering agressive behavior and valur oerientations as wel as hand
test srudying the level of agression.

It apperad that the level of aggression in high in the both groups, but in the criminal minor
the reason of aggression is named insult, the desire of being dominant and reaction to
others’ aggression. In teenagers having diabtes the reason of aggression was named fear of
life, as they feeled themselves phisically weak and unable to confront others’ aggression, but
in those who had socialized value orientations aggression never transformed into the criminal
behavior desire. Those two groups were indentical in the feeling of deprivation in hedonistic
shpere, but for the minor this feeling was situational and for the desased teenagers it was a
parmanent feeling.

Naturally, for crime prevention it is of a paramount importance to choose and appropiate and
effective psycho-correctional method and maintaining such factors, as endocrinal disbalance
and anti-social valuer oriantations and study of personality features and social factors in every
individual case, as it gives us a possibility of controlling manifestation of aggression and
preventing future impulsive behavior.
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AMBY/TATOPHAA ANATHOCTUKA U
BEAEHWME NALUMEHTOB C
ANNEPTNYECKMM PUHUTOM HA YPOBHE
NEPBMYHOW MEAMKO-CAHUTAPHOW
MOMOLLN

LLlamaxyHoBa 3ynbdumpa AlMaxyHOBHa
Pe3naeHT no HanpasaeHnto « OTOPMHONAPUHTONOIMA B3POCAas, AeTCKan», KazaxcKui
HaLMOHANbHbIM MeAMUNMHCKUA yHMBEpPCcHTET MMmeHu C.A.AcdeHamapoBsa

AHHOTauuA

Annepruyeckmit puHUT (AP) 3aHMMaeT OAHO M3 BeaylWMX MECT Cpeau XPOHWUYECKMX
3a00/1eBaHNI BEPXHUX AblXxaTeNbHbIX NyTel, 3aTparneas oT 10 o 40% B3pOCNOro M AETCKOro
HaceneHmMa BO BCEM MMpe. HeCMOTPA Ha KaKyllytocs NPOCTOTYy CMMNTOMaTWKK, AP Hepeako
OCTaeTCcA Hepacno3HaHHbIM WMAM HenpaBMIbHO KAACCMOUUMPOBAHHBIM Ha YPOBHE MEpPBUYHOWN
MeanKo-CaHuTapHor nomouwm (MMCI), rae OH MackupyeTcAa Mo OCTpble pecnupaTopHble
BMPYCHble MHPEKLMM, BAa3OMOTOPHbIA WUAN XPOHWYECKUI PUHKUT. Llenb HacToawero ob3opa -
CUCTEMATU3MPOBATL aKTya/lbHble [AaHHble O AMArHOCTMKe M BedeHun AP B ambynaTopHbIX
YCNOBMAX C aKLUEHTOM Ha NPaKTMKy NepBMYHOro 3BeHa. MoWUCK NuTepaTypbl NpoBoAMaca B Hasax
PubMed, Scopus n Web of Science 3a nepuos 2021-2026 rogos. B o630p BkAto4eHbl 10
MCTOYHWMKOB, COOTBETCTBYHOLLMX KpuUTepmam: Hanmndne DOI, cBA3b C ambyNaTOPHON ANArHOCTUKOW,
NepBUYHOM MOMOLLBIO, KAMHUYECKUM BeAeHWeM UAn UMPPOBBIM MOHUTOPUHTOM AP. AHanus
NMTepaTypbl MOKasaa, 4YTO Pas3pblB MeXAy aKTyaZbHbIMM PEKOMEHAAUMAMWU U peanbHON
npakTukon Bpadvert MMCI coxpaHseTca: HeaoCTaToYHaa OCBEAOMJIEHHOCTb 00 anropuTmax
OMArHOCTUKKM, HEeAOOLEeHKa TAXKECTM CMMNTOMOB M HECBOEBPEMEHHOE HanpaBieHue K
aNnepronory OcCTakTcA  KatoveBbIMM  npobnemamu. [1epCnekTMBHbIM - MHCTPYMEHTOM  ANA
yayyweHua KoHTpona AP B ambynaTOpHbIX YCAOBMAX ABNAETCA BHeApeHWe 3SNEeKTPOHHbIX
AHEBHMKOB CMMNTOMOB M 06pa3oBaTeNbHbIX MOAeNel C y4acTnem GpapmalieBToB.

KnioueBble cnoBa: assaepeudvyeckulli puHUM,; nepeu4yHaa MeOUKO-CaAHUMAPHAA NOMOWb;
ambynamopHasa ouazHocmuka, cneyuguyeckul IgE;, KoxHble npobbl;, oueHKa CUMNMOMOS;
3/1eKMPOHHbIU OHEBHUK, BedeHue nayueHma.

BBEAEHWE

MaumeHT NPUXoOANT Ha MPUEM C KanobamMm Ha 3a/10XKEHHOCTb HOCA, BOAAHUCTbIE BblAEEHNS
n npuctynoobpasHoe YmxaHue. Bpad nepsmnyHoro 3seHa pukenpyet « OPBUA» Man «XpOHUYECKUIA
PUHUTY, HAa3HAYaeT COCYA0CYKMBaAlOLLME Kann U PEKOMEHAYET NPUNTK Yepe3 Hegento. Cnutyaums
NOBTOPSAETCS HECKO/IbKO Pa3s B rofl, HEPeAKO B OA4HM U T e ce30Hbl. MMeHHO B 3ToM HaHanbHOM
KAMHMYECKOM KapTUHE CKPbIBAaeTCA OAMH M3 Haubosiee 4acTbiX AMArHO30B, KOTOPbIE OCTaloTCA
Hepacno3HaHHbIMK Ha aMbynaTOPHOM NpUeme: anneprmiyeckmin PUHKUT.

Mo pa3nnyHbim oueHkam, AP ctpagaeT oT 10 4o 40% HaceneHnA B pa3HbIX CTPaHax, 04HaKO
peasbHbIM 0XBaT AMArHOCTUKOWN CYLWECTBEHHO HUMe 3TuX umdp [1]. MpuYmHbl HeaoANAarHOCTUKM
MHOT006pasHbl: CX0ACTBO CUMMNTOMOB C BUPYCHOM MHbEKLIMEN, OTCYTCTBME Yy YacTu Bpadel NMMCI
YeTKOro anropMTMa onpoca, bbIToBOE NpeAcTaBfeHNE NALMEHTOB O HACMOPKE Kak O HECEPbE3HOM
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cocToaHMn. Mexay Tem AP oKasbiBaeT NpAMOE BJIMAHME HA KAyecTBO CHa, NMPOAYKTMBHOCTb Ha
paboTe 1 yyebe, NCMXOIMOLMOHANBHBIA GOH, @ NPM HEHAANEXKALLEM KOHTPOEe MOBbIWAET PUCK
bopmmpoBaHMA BPOHXMaNbHOM acTmbl [2].

MerayHapoaHbI KoHceHeyc 2023 roaa paccmaTpumBaeT AP He Kak noKanbHyto npobnemy
HOCa, a Kak 3aboneBaHMe C BbIParKEHHbIM BAMAHMEM Ha COH, PaboTOCNOCOOHOCTb M KayecTBo
XM3HM [3]. B pamKkax 3TOM KOHLENUMM OUEHKa TAXKECTM CMMNTOMOB M WX BAMAHMA Ha
NOBCEAHEBHYIO AEATE/IbHOCTb CTAHOBUTCA YaCTbO CTaHAAPTHOIO NPMEMa, @ He A0MOHUTEbHbBIM
nccnenoBaHMem. Mexay Tem UCCeloBaHWA, NOCBALLEHHbIE peasibHON NpakTuke spadven MMCII,
OUKCMPYIOT MHYIO KapTMHY: AMArHOCTMKA HepeaKo OrpaHMyYMBaEeTCA PacCnpocoM 06 OCHOBHbIX
CMMNTOMAX, a CTaHAAPTM3MPOBAHHbIE LKa/bl OUEHKM NPUMEHAITCA peako [4].

MNpobnema ycyrybnaerca Tem, YTO anNepruyeckmini PUHUT - AMArHO3, KOTOPbIM BO MHOIMX
cMcTeMax 34paBOOXPaHEHMA OCTAeTCA B KOMMETEHUMM Bpada obOLLer NpakTUKM UAM neamaTpa,
TOrga Kak Hanpas/ieHWe K anfepronory npoucxoauT Nulb MNpU ABHO BbIPAXKEHHOM WK
OC/NIOXKHEHHOM TeyeHnmn. B sTnux ycnosumax nmeHHo Bpad NIMCI HeceT OCHOBHYK OTBETCTBEHHOCTb
32 NepBMYHOe pacnosHaBaHue, anddepeHumaumo Gopmbl  (MHTEPMUTTMPYIOWAA  WUAK
nepcucTUpytowas, /nerkasa WAM cpedHeTakenas/Taxenas), noabop 6OasoBoM Tepanuum w
MOHWUTOPUHI oTBeTa. OWMOKM Ha KaXKAOM M3 3TUX 3TANOB He TO/IbKO CHMMKAOT KAYeCTBO KM3HMU
NauyneHTa, HO M BAEKYT M3DbITOYHbIE 3aTPaTbl CUCTEMbI 3 paBOOXpaHeHMA [5].

Llenb HacToAwero o63opa - CMCTEMATM3MPOBATb aKTyaslbHble AaHHble O AMArHOCTUKE U
BeaeHUM AP B amBynaTOPHbIX YCAOBMAX C aKLEHTOM Ha MPaKTUKY NepBUYHOrO 3BEHA, BbIABUTH
Pa3pbIBbl MEXAY PeKOMeHAATENbHbIMW AOKYMEHTAMW WU PEaNbHOM KAMHUYECKOM MPaKTUKOW, a
TaKXe OLEHWTb BO3MOMHOCTU COBPEMEHHbIX WHCTPYMEHTOB MOHUTOPWMHIAE CMMNTOMOB /1A
yAydlleHma BefleHna naumeHTos ¢ AP.

MATEPUAMBLI N METObI

Hactosawana paboTta npeactaBndeT coboil HappaTUBHbIM 0630p ANuTepaTypbl. [louck
MCTOYHMKOB NpoBoanacs B Tpex Hasax AaHHbIx: PubMed, Scopus n Web of Science. BpemeHHble
PaMKM MOUCKa orpaHunydeHbl nepnogom c 2021 no 2026 rog BKAKOUMTENIbBHO. VICNOB30BaAIUCH
cneaylolme KatouveBble cnoBa M ux KombuHaumu: allergic rhinitis, primary care, outpatient
diagnosis, ambulatory care, diagnosis, management, specific IgE, skin prick test, symptom score,
e-diary. oWCK NpoBOAMACA HA aHIMNCKOM A3blKe; B C/Ay4ae BbIABNEHMA pPeNeBaHTHbIX
MCTOYHMKOB Ha APYr1X A3blIKaX OHWM PacCMaTPUBANUCb NPU YCJOBUM HANMUYMA MONHOTEKCTOBOTO
nepesosa.

Kputepunm BKAOYEHNA MCTOYHMKOB B 0630p: Hannyme DOI, nybankauma B peLeH3npyemom
ypHane, nHaeKcMpoBaHue B Scopus n/mnm Web of Science, Tematnyeckas cBasb c ambynaTopHOM
ANArHOCTUKOM, NEePBUYHON MEAULMHCKON MOMOLLBID, KAMHMYECKMM BeAeHUEM UM LUNDPOBbLIM
MOHUTOPUHIOM aNIePIrMYEeCKOro  pUHUTA. PaccmaTpmBannCb KAMHWUYECKME PEKOMeHAAuunK,
MeXAYHapOAHble KOHCEHCYCbl, CMCTEMATUYeCKMEe W HappaTMBHble 0630pbl, OpPUrMHaANbHblIE
nccnenoBaHMA, MOCBALWEHHble npakTuke Bpaden [IMCI, MHorodasHble MccaenoBaHMA
0bpasoBaTe/ibHbIX MPOrPaMM, a TaKKe paboTbl N0 BaANAAUMM MHCTPYMEHTOB OLLEHKM CUMMNTOMOB.

Kputepun wuckntodeHuns: otcytctene DOI, nybamkaums ano 2021 ropa, TemaTuka, He
CBA3aHHaA C ambynaTopHbIM YPOBHEM NMOMOLLM (MCKAOUMTENBHO CTAaLMOHAPHbIE MCCNe0BaHMA,
XMpypruyeckmne BMeLlaTenbCTBa, cneunduyeckmne nonynaumm nauneHToB C
MMMYHOAEDPULMTHBIMW COCTOAHMAMM). MCKAtOUYANUCh TaKkKe Te3ncbl KOHbepeHUMi, nucbma B
pefakumio n pykonucn 6e3 peueHsnpoBaHuA. Jlormka oTbopa MCTOYHMKOB Npe/cTaBieHa B
Tabanue 1.
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Tabnuua 1. CtpaTerms ot6opa UCTOYHUKOB AN 0630PHOM CTaTbk

NapameTp OnucaHue Utor
Basbl JaHHbIX PubMed, Scopus, Web of Science 3 H6asbl
MNepnopa noncka 2021-2026 rr. 5 net

Kntouesble cnosa  allergic rhinitis, primary care, outpatient diagnosis, 8 3anpocos
ambulatory care, specific IgE, skin prick test, symptom
score, e-diary

Kputepun Hannune DOI, uHaexkcuposaHue B Scopus/WoS, BkatoyeHo 10
BK/IOYEHMA KAMHUYECKME peKoMeHZalumMu, KOHCEeHCYCbl, 0630pbl, WCTOYHMKOB
nccnefoBaHMA MNEPBUYHOM MOMOLLUM, AMArHOCTUKM,
BeAEHMSA, UMPPOBOro MOHUTOPUHIA

Kputepun be3 DOI, 4o 2021 r., cTaUMOHAPHbLIN YPOBEHb, TE3NCHI, WMCKIoUYeHbl
NCKNOYEHNA MMCbMa B peAaKkumio HepeneBaHTHble
paboThbl

Kak BumaHO w3 Tabaumubl 1, otbop 6bin choKycnpoBaH He Ha Bcex nybaMKaumax ob
anneprmyeckom puHUTE, a Ha paboTax, KOTOpble WMMET 3HayeHue Aas ambynaTopPHOM
OMArHOCTUKM MU NepPBUYHOrO BeAeHMA naumeHTa. MTorosaa Bbibopka coctasmna 10 MCTOYHMKOB,
onybankoBaHHbIX B nepuog ¢ 2021 no 2024 roa.

PE3Y/IbTATDI

JNarHocTrKa anneprmyeckoro puHMTa B NepBUYHOM 3BEHE

AHann3 nuTepaTypbl NO3BONAET BblAENNTb HECKONBKO KAOYEBbIX Mpobaem, ¢ KOTOpbIMU
cTankmeaetcs Bpad [MMCI npu pabote C nNaumeHToMm, NPeabsaBAAIOWMM CUMMITOMbl PUHMKTA.
MepBasa U3 HUX - AnddepeHuUmManbHaa AnarHocTmka. CumnTtombl AP (BoaAHUCTas puHopes, 3y B
HOCY, YMXaHWe, 3aN0XKEHHOCTb) BO MHOIMOM MEePEeKPbIBAOT KAMHWUYECKYIO KapTUHY OCTPbIX
PEeCnMpaTopHbIX MHOEKUMA W BA3OMOTOPHOrOo puHMTaA [2]. CneumdnyeckMm NpU3HAKOM,
YKa3blBAOLWIMM Ha ajnfeprMyecknini reHes, sABAAETCA WX CE30HHOCTb W/MAM YeTKad CBA3b C
KOHKPETHbIMM TpUITEPamM: MblNbLONW, WeEPCTbIO XMBOTHbLIX, AOMallHeN nbiabto. OaHako 6e3
LLleNleHanpaBAeHHOro paccnpoca NauyMeHT MOXKET He YNOMSAHYTb 3Ty CBA3b CAaMOCTOATENbHO [1].

BTopoi npobnemon ABnfeTcs oueHKa TaxecTn. MexayHapogHasa knaccudukaumsa ARIA
(Allergic Rhinitis and its Impact on Asthma) 4enuT AP Ha UHTEPMUTTUPYIOLWUI N NEPCUCTUPYIOW MU,
a MO TAXKECTM - Ha NErkUi U CPeAHETANKENbIA/TaKenblh. TAXKECTb onpeaenseTcs He CTONbKO
WHTEHCMBHOCTBIO CUMMTOMOB, CKO/IbKO MX BAIMAHMEM Ha COH, NPOPECCUOHANbHYIO AEATENBHOCTb
M NOBCEAHEBHYI aKTMBHOCTb NaumeHTa [3]. Ha ambynatopHOM npreme 3TOT BOMPOC HepeaKo
ynyckaetca: Bpady OuKcupyeT akT CMMNTOMOB, HO He OueHMBaeT WX QYHKUMOHANbHble
nocneacTsuna. JaHHble MexayHapoaHoro [enbdpu-onpoca NOKasbIBaOT, YTO 3KCNepTbl B 061aCTH
annepronorMm PaccMaTpMBalOT OLEHKY BAMAHMA AP Ha KayeCTBO KM3HW KaK 0bOA3aTeNbHbil
KOMMOHEHT nepsBuYHOro obcnenoBaHmA, Toraa Kak B peanbHoM npaktuke MMCI sTa oueHKa
npoBoAMTCA HenocneaoBaTenbHo [5].

Tpetba npobnema - nabopatopHaa Bepudukauma. B ycnoBuAX NEPBUMYHOrO 3BEHA
onpeaeneHve cneunopuyeckmx IgE B CbIBOPOTKE KPOBM MAM NPOBEAEHME KOMHbIX NMPUK-TECTOB
HepeAKO HeAOCTYyNMHO HEenocpeacTBEHHO Ha Npueme y Bpada 0OLLer MNPaKTUMKKW; NauMeHTOB
HeobxoAMMO  HanpaenATb K annepronory. Wccneposanne no  CayaoBcKoM  Apasum
3adUKCMpPOBANO, 4YTO 3HauuUTeNbHasd 4YacTb Bpaden [IMCM  ambo He  MCNOAb3YOT
CTaHAAPTM3MPOBAHHbBIX ANATHOCTUYECKMX MHCTPYMEHTOB, MO0 He ocBeAOoMEeHbl 06 aKTyanbHbIX
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pekoMeHaaTenbHbIX AOKYyMeHTax [6]. Cxoxan KapTMHa onmcaHa ans cTpaH Koro-BocTtouHoM Asnn,
rae peanbHan NPaKkTMKa AMArHOCTUKM M neveHna AP cyw,ecTBEHHO OTIMYAeTCA OT NMPOTOKON0B [7].

OcHoBHble MPU3HaKWK,

KOTOpPble MNMO3BOJIAKOT Bpa4vy MNepBMYHOro 3BeHA 3aNnoA03PpUTb

annepruyeckmim pUHUT yKe Ha NepBom Npmeme, 0600LLeHbI B Tabanue 2.

Tabnnua 2.

aMbynaTopHOM ypoBHe

MpusHak

AHamHes
CMMNTOMOB

Ce30HHOCTb

CBA3b C
annepreHamm

CeMenHbIN
aHamHes

OueHKka TaAXecTu
(ARIA)

OcmoTp nonoctu
Hoca

Cneupdunyeckmi
IgE / KOMHble
npoobbl

XapaKTepucTuka

YnxaHue, BOAAHNCTAA pnHopeA,
3a/10KEHHOCTb, 3y, B HOCY WM I1a3ax

CMMNTOMBI nossAA0TCA B
onpeaeneHHoe Bpema roaa Uam npu
KOHTaKTe C TpUrrepom

[omalHAA NblNb, LWEPCTb KMUBOTHBIX,
npodeccnoHanbHble GakToPsbl

AP, acTma, aTonMyeckmMin 4epmaTuT y
POACTBEHHMKOB

BavaHue Ha coH, paboty/yueby,
NOBCEeAHEBHYIO aKTMBHOCTb

OTeyHasn, 6neaHan/CUHIOLWHAS
CAM3MCTan, NPO3PaYHbIi CEKpeT

MpoBoaATcs npwu HeYyeTKoM
KNMHMYECKON KapTuHe WAu nepej,
Ha4ya oM UMMYHOTEpPanunn

KnioyeBble OMArHOCTUYECKME MNPU3HAKM  anNeprn4eckoro puHUTA Ha

KnnHuyeckoe 3HaveHune

CovyeTaHue BCex 4yeTblpex
CMMMNTOMOB MOBbIWLAeT BEPOATHOCTb
AP

YKa3blBaeT Ha CEHCI/I6I/I}'II/13aLI,I/II-O K

Ce30HHbIM annepreHam (Nbiabla,
CNopbl NAeCceHn)
KpyrnoroamyHsii AP; BaXKeH

ObITOBOM aHamHe3

[eHeTMYecKasn
npeapacnonOKeHHOCTb K aTonnm

Onpeaenset HeobxoAMMOCTb
MHTEHCUUKALMM Tepanuu 7
HanpaBneHua K annepronory

®dusnKkanbHoe nogreepxageHune
PUHNTa; NCKAKOYEHME NOZINMNO34a

Bepudukaumsa ceHcMbunmnsaumu;
BbIGOp CTpaTerMm neyeHmn

NaHHble Tabanupl 2 NOKa3bIBaOT, YTO ambynaTopHaa AMArHOCTMKA A0/IKHA HaYMHATLCA He
c nabopaTopHOro TecTa, a C NPaBM/AbHO COBPAHHOrO aHamHesa M OLEHKM CBA3M CMMMNTOMOB C

annepreHHon 3Kcnosuumen.

JlabopaTopHas

BepudUKaums

HeobxoaMMa [ON1A  YTOYHEHWsA

[MarHo3a, BbIbopa TaKTUKM NeYeHnsa U NOATOTOBKM K annepreH-cneumduyeckon MMMmyHoTepanmum,
HO He siBNAeTcA 0653aTeNbHbIM CTAPTOBbLIM LWATOM NPU TUMUYHOM KAMHUYECKOM KapTUHE.
ANropuTM AMarHOCTUKKU anfiepPrmyeckoro puHUTa B aMbynaTopHbIX YC0BUAX
Ha ocHoBe aHanu3a nnMTepaTypbl ObiN COCTABAEH MOLWAroBbiA aNropUTM AMarHOCTUKM AP,
NPUMEHMMBIN Ha YpOBHE NepBMYHOro npmema. Cxema aaropuTma npeactaBaeHa Ha pucyHke 1.
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PucyHok 1. Anroputm amOy1aTOpHOH THArHOCTHKH
aJUIepru4ecKoro puHMATAa

Ouetika JUIHTEILHOCTH Brisinenue cBsizu
TlatmenT ¢ puHOpeei, HiCOIOHHOCTM CHMITEOMOR C aJIepreHamu Ocmotp nonocru Hoca
1 3a710KEHHOCTBI0 HOCA, =5 2 Bonpocst: «Kor;.Ea = 3 TTbUIbIA, TTHLTD, = XapakTep clH3HCTOl,
YHMXaHHEM sriepssie? Kaspiit ron JKHBOTHbIE, THI BbITETEHHi,
B OfIHO BpeMsi? npodeccHORATBHBIH HCKJTIOYEHHE TOJIMIIOB
Kpyrnoroau4so?» KOHTAKT
J
|
N\
Ouenka Tsxectd (ARIA): [IpunsTHE peleHns Hanpasnenue k annepronory
BITMSTHEE Ha COH, yueby/paboty, TurvyHas KIHHKKA + TErkoe TeYeHue: Tlpu: TSKeJIOM WK TIEpCHCTHPYIOMIEM
5 AKTUBHOCTD » npobHas Tepanus (anturnctamunnse, MTHC) * 7 TeueHHH; NIOJ03PEHHH Ha GPOHXHATBHYIO
Jlerxcuii - Het Bapymeryit Heuertkas kiMHuKa / cpeHeTsKENO- AT AT G
CpeRHeTsKe bl TSKeIbIH - TaKes08 Tedene: crielcbuyeckuii [gE Teparuio; PaCCM?TPeHH“ ajueprex-
HapyLICHHUH eCTb WITH KOXKHBIE POGBI cnemmpHecKofl HMMYHOTEpamHH

J

PucyHok 1. Anroputm ambynaTopHON OMarHOCTUKM anneprmyeckoro puHuTa

ANropuTM, NpeacTaBfeHHbI Ha pUcyHKe 1, He npeTeHAyeT Ha 3amMeHy KAMHUYECKOoro
CYKIEHWS, HO 33aeT CTPYKTYpPY Npuvema, npu KOTOPOMN KaxKabli LWar 3aKOHOMEPHO BbITEKAEeT M3
npeablaywero. Takol NoAxoZd COrnacyeTca C PeKoMeHAauMAMM MEeXKAyHapOoAHOro KOHCeHcyca
2023 roda M AaHHbIMKM neamaTpuyeckoro pykosoactsa no MMCI: amMarHoCTMKa CTpouTca OT
aHaMHe3a K OCMOTPY M TO/IbKO Npu HE0bX0AMMOCTU - K nabopaTopHoi Bepudmkaumm [1, 3].

OCHOBHbIe HanpaB/eHUs BEAEHWA aIIEPTMYECKOrO pUHMUTa B ambynaTOpHOM NpaKTUKe

AHanun3 nUTepaTypbl NO3BONAET BblAEINTb HECKObKO KOUYEBbIX KOMMOHEHTOB BeAaeHMn AP
Ha YpOBHE MNEPBMYHOrO 3BEHa. MX CpaBHMTENbHAA 3HAYMMOCTb MO 4YacToTe YNOMWHAHMA B
PACCMOTPEHHbIX MCTOYHMKAX NpeacTaBNeHa Ha Anarpamme 1.

Undposoii aresrnk cumntomos [ EEGTNGEGEGEGE 0%
Kontpons npusepxenroctv [ ENEGTNGINGEGEEEE 0%
Cneunduueckuii IgE / koxnbie npo6ol [ NEGTNGEGNGNEEEEEEEEEEE 0%
dapmarotepanusa (MHC, avtuructamunnoie) [ NNNGTN o0
ouerka taxxectr cumntomos [ NNEGTNNNGNGEGENEEEE o0
o6yuenve nauventa  [[NNGNGNEGEGEEEEE 50%
Knunnuecknii anamues u auardoctvka [N 100%

0% 25% 50% 75% 100% 125%

W YacrtoTa YNOMUHaHUA

PucyHoK 2. OCHOBHble Hanpae/ieHWUs ambynaTopHOTO BeAEHUA aNNepruyeckoro puHUTa no
[L@aHHbIM NNUTEPaTYpbI

PUCYHOK 2 HarnagHoO MoKasbiBaeT, YTO KAMHWYECKUIA aHAMHe3 M AMArHOCTMKa, a TaKKe
OUEHKA TAXECTU CUMMNTOMOB WM dapmaKoTepanua MNPUCYTCTBYHOT MPAKTUYECKM B KaKXAOM M3
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PACCMOTPEHHbIX MCTOYHMKOB. LINGPOBON MOHUTOPUHI CUMNTOMOB YNOMMWHAETCA PEXKE, OAHAKO
MMEHHO 3TO HaMnpaB/ieHWe AeMOHCTPMPYET HanboNblWNM NOTEHLUMAN ANA NOBbILWEHNA KadyecTBa
ambynaTopHoro seaeHma AP B 40NTOCPOYHOM NepcneKkTMBe.

dapmakoTepanua n obpasoBaTeibHble MOAENIN HA YPOBHE NEPBUYHOIO 3BEHA

BeneHne AP B ambynaTopHbIX YC/NIOBMAX CTPOUTCA Ha HECKOAbKMX apMaKo/Iormyeckmx
rpynnax: MHTpaHasabHble KopTukocTepouabl (MHC) asnstoTca npenapaTaMmmn Nepsoir MHUM Npu
CPEAHETAKENOM N TANKEIOM NEPCUCTUPYIOLLEM TEYEHUM, aHTUTMCTAMWHHbIE NPenapaTbl BTOPOro
NOKONEHUSA - MPU UHTEPMUTTUPYIOLLNX U NPENUMYLLECTBEHHO NErKNX CMMNTOMaX. JleKOHrecTaHTbl
[OMYCKAOTCA KPAaTKMM KYPCOM W HE I0/1XKHbI MPUMEHATLCA AAnTeNbHO [2, 3]. Mpu conyTcTByOLWEM
anneprmyeckom KOHbIOHKTUBUTE paccmaTpmBaeTcsa AoHaBaeHMEe MECTHbIX aHTUTUCTaMUHHbIX MK
CTabMIN3aTOPOB TYYHbIX KNETOK.

KaHagackoe pykosoacTso 2024 roga 0cobo yKasbiBaeT Ha TO, YTO MPUBEPKEHHOCTb Tepanmnm
y naumeHToB ¢ AP HM3Ka: NaumMeHTbl Hepeako npekpalatoT npuem MHC npu nepBom yaydleHnn
CMMNTOMOB, He MOHWMas, YTO npenapaT TpebyeT perynsapHOro NPUMeEHeHWa ANA AOCTUNKEHUA
apdekTa [4]. Obpas3oBaTe/ibHbIN KOMMOHEHT, BCTPOEHHbIM B amby/aTOPHbIM npuem, cnocobeH
CYLLECTBEHHO YAYYWWUTb CUTyalMIO. B 3TOM KOHTEKCTe MoKasaTesbHa mMHorodasHasa paboTa no
pa3paboTke obpa3oBaTe/IbHOM MOAEAN C yd4acTuem dapmaLeBTa: obyyeHne NaunmeHTOB TEXHUKE
MCNO/Ib30BaHMA Ha3a/ibHbIX CNpeeB, pa3bAcHeHMe Npupoabl AP n HeobxoaAMMOCTN ANUTENbHOM
noaAepkMBatolen  Tepanum  JOCTOBEPHO  MOBbIWAAWM  MNPUBEPXKEHHOCTb M 0obulyto
YAOBNETBOPEHHOCTb NeyeHmnem [9].

Lndposble AHEBHWKM CMMNTOMOB MpPeACTaBAAOT COOON OTAENbHbIM M NEepPCneKTUBHbIN
MHCTPYMEHT MOHMUTOPMHra. MccneaosaHMe ¢ NPUMEHEHMEM  3/1EKTPOHHOMO  AHEBHMKA
AllergyMonitor BbIABMNIO HEOAHOPOAHOCTb AaHHbLIX, KOTOpble MNaUMeHTbl BHOCAT B pPeEXMME
PeanbHOro BPEeMEeHM: MPOMyCKM 3anucel, 3aJeprkka BHECeHWA M BapuabenbHOCTb OLEHOK
OKa3a/MCb 3HAYMMbIMMW OrPaHMYEHMAMM ANA MHTepnpeTaumm cobpaHHbIX AaHHbIX [8]. Tem He
MeHee cama KOHUEeNUMsa exeaHEBHOro CaMOMOHUTOPUHIa CMMNTOMOB OCTAeTCs LIEHHOMW: Npu
YC/IOBMM MNPaBUAbHOIO BHEAPEHMA OHa MO3BOASAET Bpayvy NEpPBMYHOrO 3BEHA NOAYYUTb Honee
NONHYIO KapTUHY AMHAMMUKM COCTOAHMA NaLMEHTA, YeM eAMHCTBEHHbIM PAaccnpoc Ha Npueme pas
B Heckonbko mecsaues [10].

OBCYXKAEHUE

Pa3pbiB MeXKAy pekoMeHAALMAMU U peanbHOM NPAKTUKOM

EcnM  KOHCEHCYCHble AOKYMEHTbl OMWCLIBAKOT ONTUMAJIbHYIO MOJENb BeAeHuA, TOo
nccneaoBaHMA  MEPBMYHOrNO 3BEHA MOKa3blBAlOT, [4e MMEHHO 3Ta MOAeNb J/I0MaeTca.
MexayHapoaHblM KoHceHcyc 2023 roaa AeTanbHO pernameHTUpyeT AMarHoCcTUKy 1 nedeHune AP,
yCTaHaBAMBas CTaHAaPTbl OLEHKW TAXMECTW, BbiOOpa npenapaToB WM YCAOBUA ANA annepred-
cneumduyeckon nmmyHotepanum [3]. OgHako nccnenoBaHme cpeam spaden NMMCI Cayaosckol
ApaBum 3aPpUKCMPOBAO, YTO OCBEAOMIEHHOCTb O AEUCTBYIOLMX PEKOMEHAAUMAX HEA0CTAaTOUYHA:
YyacTb Bpayelr He npumeHana knaccudukaumio ARIA 1 He ncnonb3oBana CTaHAAPTM3MPOBAHHbIE
WKanbl NPM OUEHKe NaumeHToB [6]. AHANOrMYHble AaHHble MNOJAy4YeHbl Ha PuannnuHax, rae
peanbHas MNpakTUKa AMArHOCTUKM U nedeHma AP B 3HA4YUTENbHOWM Mepe OTK/OoHANACb OT
PEeKoOMeHAaTebHbIX AOKYMEHTOB [7].

3710 cornacyeTca ¢ 0b6lLe 3aKOHOMEPHOCTbIO, XapaKTepPHOM ANA BHEAPEHWA KAMHUYECKMX
PEKOMEHAAUMN: Pa3pblB MeXAy TeM, YTO HaNMCaHO B KOHCEHCyCe, M TeM, YTO MPOMCXOAMT Ha
npueme, onpeaenseTca He CTONbKO Ka4eCTBOM CaMMX PEKOMEHZaUMM, CKONbKO YCNOBUAMM UX
NPUMEHEHNA - NPOAO/IKNTENBbHOCTBIO aMbyNaTOPHOro NpMema, A0CTYNMHOCTbIO ANArHOCTUYECKMX
MHCTPYMEHTOB M YPOBHEM MOCTAMMNIOMHOM NOoAroToBKM cneumanmctos NMMCI. B oTamumne ot
CTaUMOHAPHOro 3BeHa, rAe AMArHOCTMKA MOMET 3aHMMaTb HECKO/IbKO AHEN C MCNOoNb30BaHMEM
LWIMPOKOro Habopa MHCTPYMEHTOB, BPay NEPBUYHOrO NPMEMA BbIHYKAEH NPUHMMATL pelleHne B
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TeyeHne 10-15 MUHYT, HepearkOo nMpu OTCYTCTBMM 3SKCMpPecc-TecToB ANA onpeaeneHus
cneundumyeckmx Igk.

[nAa HarnAZHOro CpaBHEHWMA AAHHbLIX PA3NMYHbIX UCCAEA0BAHNM, BOWEALMX B HACTOALLMNN
0630p, HWXKe NpeacTaBaeHa Tabamua 3.

Tabnnua 3. ConocTaBneHne AaHHBIX KAKOYEBbIX UCTOYHMKOB 0630pa

NCTOYHUK CTpaHa / pervoH dokyc BbiABNEHHbIE lNpepnaraemsble
nccnepoBaHuA npobnemoi peLleHna
Loke et al. CuHranyp Bepnenne AP vy HepogumarHoctvka vy CTpyKTypupoOBaH
[1] neten B [eTen Hbln  ANTOPUTM
nepBMYHOM 3BEHE neanaTpuyeckor
0 npuema

Siddiqui et BenunkobputaHma  [MarHoctuKa n lleperpyska cuctembl YcuaeHue poamu

al. [2] BeaeHne AP B u3-3a nosgHux MMCIH B
CTaUMOHAPHOM W HanpaBAeHUI nepBUYHOM
ambynaTopHOM AMarHOCTUKe
npakTuKe

Wise et al. MexayHapoaHblr  MexayHapodHbih  BapuabenbHocTb EonHble

(3] KOHCEHCyC NPaKTMK B pPa3HbIX CTaHAAPTbI
ICAR:AR 2023 CTpaHax OMArHOCTUKM

nevyeHus

Larenas- MexayHapoaHbln - B3arnaabl HecornacoBaHHocTb  [nobHanbHbIM

Linnemann (Delphi) 3KcnepTos Ha KnaccubuKkaumin 9KCMNEepTHbIN

et al. [5] KnaccuduKaumio m MexKay CTpaHamm KOHCeHcyC no
Tepanuio AP dapmakoTepanm

"

Almousa et CayaoBckas 3HaHune Hunskan MocTtannnomHoe

al. [6] Apasua pekoMeHAaaLUMI 0CBEZIOM/IEHHOCTb O 0byyeHKne
Bpadamu NMMCr1 pekomeHAaaumAXx Bpaden NMMCrI

ARIA

Dramburg epmaHmA BannaHocTb Mponyckn  AaHHbIX, CoBEpLIEHCTBOB

et al. [8] OAHHbIX 3aJEePMHKKM, aHue Ux
3/IEKTPOHHOIO BapunabenbHoOCTb 3/1EeKTPOHHbIX
AHEeBHMKa OLEHOK MHCTPYMEHTOB
CMMNTOMOB

Chew et al. Manansus Ob6pas3oBaTtenbHaas Huskana dapmaueBTmyec

9] Moaeb C TPUBEPIKEHHOCTb Koe  oby4yeHue
yyacTmem Tepanum nauneHToB
dapmauesTa

[aHHble Tabauubl 3 NOKa3bIBaOT, YTO NPU BCEM pPa3Hoobpasmnn AnM3anHOB, CTPaH M GOKycoB
BCE PACCMOTPEHHbIE MCCNEeA0BAHMS YKa3bIBAOT Ha IMHbIM NAaTTepH: NoTeHLMan ambynaTopHoro
3BeHa B BefeHMM AP peanmnsyeTtcs He NONHOCTbIO M3-3a CTPYKTYPHbIX OrPaHUYeHUIn CUCTEMbI U
HeaoCTaToO4YHOM 06pa3oBaTeIbHON NOArOTOBKM Kak Bpayewn, Tak M NaUMeHTOB.
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Ponb undpoBbIX MHCTPYMEHTOB MOHUTOPUHTA

DNEeKTPOHHbIE AHEBHWUKM CUMNTOMOB NPUBAEKAIOT BHUMAHWE KaK MHCTPYMEHT, CMOCOOHbIM
BOCMONHUTL MHOOPMALMOHHbLIM npoben mexay Bu3MTamMM K Bpady. [lpu ce3oHHom AP
CaMOMOHWTOPUHI B TEYEHME HECKONbKMX Heaenb [aeT BO3MOMHOCTb OUEHWUTb AMHAMUKKY
CMMNTOMOB B peasibHbIX YCNOBMAX, BbIABUTb MMKOBbIE MEpMoabl U CKOPPEKTMPOBATL Tepanuio
npeseHTMBHO. OAHAKO [JaHHble APYroro WCCaeAoBaHWMA MOKa3blBAKOT, YTO reTeporeHHOCTb
BHOCMMbIX MaLMEHTAMM AAHHbIX ABAAETCA 3HAYMMbIM OrPaHUYEHMEM: NPOMNYLLIEHHbIE 3aMUCK U
CyOBbEKTMBHAA MHTEPNPETAUMSA LKA CHMXKAKOT HaAEXKHOCTb pe3ybTaToB [8]. ITO He 03HaYaeT, YTo
0T UMPPOBbIX AHEBHNKOB CAeAyeT OTKA3aTbCA, HO YKa3blBAeT Ha HEOHBXOAMMOCTb MX MPABM/IBHOTO
BHeapeHWs: obyyeHWe naumeHTa paboTe C NPUNOXKEHWEM, YEeTKasa CTPYKTypa BOMPOCOB M
BCTPOEHHble HAMOMMUHAHMA ABNAIOTCA 06A3aTENbHbIMM YCAOBUAMM.

B oTanume OT TpagMUMOHHOrO peTpocnekTMBHoro cbopa aHamMHesa Ha npueme, AHEBHUK
CMMNTOMOB  GUMKCMpYyeT [AaHHble MNPOCNEKTUMBHO, B PEXMME peanbHOro BPeEMeHW. ITO
NPUHUMNNANBHO MeHAET MHOOPMALMOHHY LLEHHOCTb COBMpPaeMbIX AaHHbIX: BPay MoayvaeT
BO3MOHOCTb OUEHWUTb He CyObEKTMBHOE BOCMOMMHAHME MaUMeHTa O «MPOLIION Heaene», a
baKTUYecKyo AMHAaMMKY COCTOAHMA. TaKoM NOAXO/ COrNacyeTca C KOHUenumMen MoHuTopuHra AP,
M3NIOXKEHHON B MEMAYHAapOAHOM KoHceHcyce 2023 roga, rae perynapHaa OLEeHKA KOHTPOAs
CMMNTOMOB PacCMaTPMBAETCA Kak HEOTbeMIeMasn YacTb BeaeHmsa [3, 10].

Ocoboro BHMMaHWA 3acnyxusaeT o06pasoBaTenbHOe HanpasaeHue. MccnenoBaHue
MHOropasHon moaenn ¢ yyactmem dapmaleBTa NOKA3ano, YTo CTPYKTYPMPOBaAHHOe obyyeHue
nauneHToB ¢ AP NoBbIWaeT NPaBMAbHOCTb MCNO/b30BAHNA MHTPAHA3a/bHbIX CNPeeB, NOHMMaHKe
npupoAbl 3a60N1€BaHNA M FTOTOBHOCTb K ANUTENbHOW Tepanuu [9]. B oTanyne oT egMHCTBEHHOTO
pasroBopa C BPa4YOM Ha nNpueme, KOHCy/nbTauua dGapmaueBTa NpuW OTMNycKe npenapaTa
npegoctaBnAeT  AOMNONHUTENIbHYKD  BO3MOMHOCTb  ANA  3aKkpenaeHua obpa3oBaTeNbHOro
coobUWeHMA B MOMEHT, MaKCMManbHO NMPUOAMMKEHHBIN K Hayany NPUMEHEHWA NeKapcTBa. JTa
CUHEPr1a mexay Bpavyom 1 ¢apmal,eBTOM NOKa OCTaeTcA c1abo MCnoib30BaHHOM B 6ObLIMHCTBE
cuctem NMMCTI.

Haw o630p nokasan, yto npobnrema AP B ambynaTopHOM 3BeHe - 3TO He npobrema
OTAENbHOr0 MHCTPYMEHTa MAM npenapata. ConocTaBneHMe MCTOYHMKOB MOKA3blBaeT, YTO peyb
MOET O CUCTEMHOM pPa3pbiBe: PEKOMEHAAUMN CYLLECTBYIOT U OHW AeTajbHbl, AMArHOCTMYeCKMe
MHCTPYMEHTbI  AOCTYyMHbl, GapmakoTepanua CTaHAAPTU3MPOBAHA, a UMPpoBble pelleHns
pa3pabaTtbiBatoTcA. Pa3pbiB BO3SHMKAET Ha YPOBHE BHEAPEHWNA: HEAOCTAaTOYHAA OCBEAOMIEHHOCTb
Bpayen [MMCI], KOPOTKMI NpMeMm, OTCYTCTBME BCTPOEHHbIX a/fOPUTMOB B 3/1EKTPOHHbIX
MeANUMHCKMX 3anmcax, cnabad KOMMYHMKaUMA MeXay BPavyoM W MauMeHTOM O npupoae
3aboneBaHnA 1 HEOBXOAMMOCTN CODBMNOAEHNS PEXMMA TEPATUN.

3AK/TIOMEHUE

ANnepruyeckmin PUHKT - 04HO M3 Hambosiee YacTbIX XPOHMYECKNX 3a00/1eBaHN, C KOTOPbIM
CTa/IKMBAETCA BPay MEPBMYHOrO 3BEHa, U OAHO M3 Hambonee HeAOOLEHEHHbIX MO pPeanbHOMY
BAMAHMIO Ha KAYeCTBO KM3HM NaumeHTa. AHANM3 AMTepaTypbl MO3BOAAET BbIAENTb YETKUM
NPaKTUYECKNI aNroOpPUTM, MPUMEHUMbIN B YCA0BUAX aMbyNaTOPHOro npmMema: TwaTtenbHbl cbop
aHaMHe3a C OLEeHKOM CEe30HHOCTM M CBA3M C Tpurrepamm, GuUsnKaabHbli OCMOTP MNONOCTMU HOCA,
cTpaTUdUKaumMa TaxecTM no Kputepuam ARIA, 6a3oBad Tepanus c BbibOpom npenapaTta B
cooTBETCTBUM C GOpMOW 3aboneBaHMA, perynapHan OLeHKa OTBETa Ha Tepanuio U CBOEBPEMEHHOE
HanpaB/aeHWE K aANepronory Npu TAXKeN0M, NEPCUCTUPYIOLLEM MU HEKOHTPOIMPYEMOM TEYEHUMN.

KntoyeBaa npobnema COCTOUT He B OTCYTCTBMM MHCTPYMEHTOB, @ B MX NOC/NeA0BaTeIbHOM
NPUMEHEHNN. PacCMOTPEHHbIe UccaenoBaHNA GUKCUPYIOT YCTOMYMBLIM Pa3pbiB MeXay YPOBHEM
PEKOMEHAAUMA W  YypPOBHEM MOBCEAHEBHOW MNPAKTUKKM, YCTpaHeHWe KOToporo TpebyeT
COBEPLWEHCTBOBAHMWA NOCTAMMNAOMHOM NOAroToBKM Bpayen MMCI, nHTerpaumm obpasosBaTeibHbIX
nporpaMmm Ana NauMeHToB U BHeAPEHWUA LUMOPOBbIX MHCTPYMEHTOB MOHUTOPUMHIA CMMMNTOMOB.
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Ponb dapmaLeBTa Kak AONOAHWUTENbHOMO 3BeHa B 0O6Pa30BaHMM M KOHTPOAE NPUBEPKEHHOCTH
3acny:KkmMBaeT 6onee aKTMBHOTO MCMONb30BaHWA. byaylive uccnenoBaHWa A0MKHbI ObiTb
HanpaB/eHbl Ha Pa3paboTKy M BaNMAALMIO NPAKTUYECKMX NPOTOKOI0B A5 Bpayei NepBUYHOTO
3BEHa, BK/OYAA PErvoHaNbHO aAanTMPOBAHHbIE ANrOPUTMbl AMATHOCTUKM M MOHWUTOPMHIA,
NPUMEHMMbIE B YCIOBUAX CTPAH C Pa3/IMYHbIM YPOBHEM PECYPCHOro obecneyeHms.
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Abstract

Antipsychotic agents remain the cornerstone of pharmacological management for schizophrenia
spectrum disorders and are increasingly utilized in bipolar disorder, major depressive disorder,
autism spectrum disorder-associated irritability, Tourette syndrome, delirium, dementia-related
behavioral disturbances, and several off-label neuropsychiatric conditions. Over the past seven
decades, substantial advances in psychopharmacology, molecular neuroscience,
pharmacogenomics, and precision medicine have transformed the understanding of
antipsychotic drug mechanisms, therapeutic applications, safety profiles, and individualized
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treatment strategies. Despite remarkable progress, antipsychotic therapy continues to present
considerable clinical challenges, including treatment resistance, variable therapeutic response,
metabolic complications, extrapyramidal symptoms, cardiovascular toxicity, neuroendocrine
disturbances, cognitive impairment, and medication non-adherence. Consequently, optimizing
antipsychotic therapy requires an integrated evidence-based approach that combines
neurobiological understanding, pharmacokinetic monitoring, pharmacogenomic-guided
prescribing, pharmacovigilance, and patient-centered clinical decision-making. This
comprehensive review critically evaluates the current scientific evidence regarding conventional
(first-generation) and atypical (second- and third-generation) antipsychotic medications,
emphasizing their molecular pharmacology, receptor-binding characteristics, intracellular
signaling pathways, neurochemical modulation, and mechanisms underlying therapeutic efficacy
and adverse reactions. Particular attention is devoted to dopamine, serotonin, glutamate,
gamma-aminobutyric acid (GABA), acetylcholine, histamine, adrenergic, and neuroinflammatory
pathways that collectively contribute to psychosis pathophysiology and antipsychotic
pharmacodynamics. The review further examines the expanding role of partial dopamine
agonists, multimodal receptor modulators, long-acting injectable formulations, and novel
investigational compounds designed to improve efficacy while minimizing toxicity. Clinical
applications across schizophrenia, schizoaffective disorder, bipolar disorder, psychotic
depression, treatment-resistant psychosis, pediatric psychiatry, geriatric psychiatry, and
consultation-liaison psychiatry are comprehensively discussed. Comparative analyses of efficacy,
relapse prevention, functional recovery, cognitive outcomes, quality of life, and long-term
disease management are integrated with recommendations from contemporary international
clinical practice guidelines. The review also explores individualized therapeutic selection
according to patient-specific characteristics, psychiatric comorbidities, medical illnesses, age-
related considerations, pregnancy, hepatic and renal dysfunction, and polypharmacy. A
substantial focus is placed on adverse drug reactions and toxicity management, including
extrapyramidal syndromes, tardive dyskinesia, neuroleptic malignant syndrome, metabolic
syndrome, obesity, diabetes mellitus, dyslipidemia, hyperprolactinemia, QT interval
prolongation, myocarditis, agranulocytosis, seizures, hepatic dysfunction, and anticholinergic
toxicity. Current evidence regarding early recognition, prevention strategies, emergency
management, supportive care, therapeutic drug monitoring, laboratory surveillance, and
multidisciplinary interventions is critically synthesized. Special consideration is given to clozapine
monitoring protocols, individualized dose optimization, drug-drug interactions mediated
through cytochrome P450 enzymes, and strategies for minimizing preventable medication-
related harm. The review additionally highlights emerging advances in pharmacogenomics,
biomarker-guided therapy, artificial intelligence-assisted clinical decision support, digital
psychiatry, real-world pharmacovigilance systems, population pharmacokinetic modeling,
machine learning prediction of treatment response, and precision psychiatry. Genetic
polymorphisms involving CYP2D6, CYP1A2, CYP3A4, CYP2C19, dopamine receptor genes,
serotonin receptor genes, and transporter proteins are examined as potential determinants of
efficacy, adverse events, and individualized dosing strategies. Furthermore, recent
developments in therapeutic drug monitoring, pharmacometric modeling, personalized
medicine, and translational neuroscience are evaluated for their potential to optimize treatment
outcomes and reduce healthcare burden. The contemporary antipsychotic pharmacotherapy is
evolving toward highly individualized, evidence-based, and precision-oriented clinical practice.
Integration of neuropharmacology, pharmacogenomics, pharmacovigilance, therapeutic drug
monitoring, and innovative therapeutic technologies provides unprecedented opportunities to
enhance efficacy, improve long-term safety, reduce treatment-related morbidity, and promote
functional recovery among individuals with severe mental illness. Continued multidisciplinary
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research, international collaboration, biomarker validation, and implementation of personalized
treatment algorithms will be essential for advancing the next generation of antipsychotic
therapeutics and improving global psychiatric care.

Keywords: Antipsychotic agents; Precision psychiatry; Pharmacogenomics; Therapeutic drug
monitoring; Pharmacovigilance.

INTRODUCTION

Global Burden of Psychotic Disorders and the Evolution of Antipsychotic Pharmacotherapy
Psychotic disorders represent some of the most complex, disabling, and clinically challenging
conditions within the field of neuropsychiatry. Characterized by disturbances in perception,
cognition, emotional regulation, thought organization, and behavioral control, psychotic
illnesses substantially affect individual functioning, social relationships, occupational capacity,
and overall quality of life. Among these disorders, schizophrenia remains the prototypical
psychotic illness, affecting approximately 1% of the global population and contributing
significantly to disability-adjusted life years, premature mortality, healthcare utilization, and
socioeconomic burden. Beyond schizophrenia, psychotic symptoms occur in a broad spectrum
of psychiatric and medical conditions, including schizoaffective disorder, bipolar disorder, major
depressive disorder with psychotic features, substance-induced psychosis, neurodegenerative
disorders, autoimmune encephalitis, and neurological diseases.

The clinical manifestations of psychosis are traditionally categorized into positive symptoms,
negative symptoms, cognitive symptoms, and affective disturbances. Positive symptoms,
including hallucinations, delusions, disorganized speech, and abnormal behavioral patterns,
represent the most recognizable features and remain the primary therapeutic targets of
antipsychotic medications. Negative symptoms, such as social withdrawal, anhedonia, reduced
motivation, emotional blunting, and impaired interpersonal functioning, are often more resistant
to treatment and are strongly associated with long-term disability. Cognitive impairment
involving attention, working memory, executive function, and information processing represents
another critical determinant of functional outcomes and remains an area of unmet therapeutic
need.

The introduction of antipsychotic medications in the mid-twentieth century marked one of the
most transformative developments in psychiatric medicine. Before the availability of effective
pharmacological treatments, individuals with severe psychotic disorders frequently required
prolonged institutional care, with limited therapeutic options beyond supportive interventions.
The discovery of chlorpromazine in the early 1950s initiated the era of modern
psychopharmacology and fundamentally changed the management of schizophrenia and related
disorders. Chlorpromazine demonstrated that pharmacological modulation of central nervous
system pathways could significantly reduce psychotic symptoms, leading to the development of
numerous compounds targeting neurotransmitter systems involved in psychosis.

The evolution of antipsychotic pharmacotherapy reflects a continuous effort to improve
therapeutic efficacy while reducing adverse effects. First-generation or typical antipsychotics,
including haloperidol, chlorpromazine, fluphenazine, and trifluoperazine, primarily exert their
therapeutic effects through dopamine D2 receptor antagonism. These medications remain
effective for controlling acute psychotic symptoms, particularly positive symptoms; however,
their clinical utility has been limited by extrapyramidal adverse effects, tardive dyskinesia,
hyperprolactinemia, and poor tolerability in many patients.

The development of second-generation or atypical antipsychotics represented a major
advancement in psychiatric therapeutics. Agents such as clozapine, risperidone, olanzapine,
guetiapine, ziprasidone, and aripiprazole demonstrated broader receptor activity profiles
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involving dopamine, serotonin, histamine, muscarinic, and adrenergic systems. These
medications generally provide improved tolerability regarding movement disorders compared
with many first-generation agents and introduced new possibilities for addressing treatment-
resistant schizophrenia, affective symptoms, and relapse prevention. Particularly, clozapine
remains the most effective pharmacological intervention for treatment-resistant schizophrenia
and reduction of suicide risk, although its clinical application requires rigorous monitoring due
to potentially severe adverse reactions, including agranulocytosis, myocarditis, seizures, and
metabolic complications.

The emergence of third-generation antipsychotics, including dopamine partial agonists such as
aripiprazole, brexpiprazole, and cariprazine, has further expanded therapeutic strategies. Unlike
conventional dopamine antagonists, partial dopamine agonists provide functional stabilization
of dopaminergic neurotransmission by reducing excessive dopamine activity in mesolimbic
pathways while maintaining sufficient dopamine signaling in other brain regions. This
pharmacological approach aims to achieve antipsychotic efficacy with reduced risks of
extrapyramidal symptoms, hyperprolactinemia, and metabolic disturbances. More recent
innovations include long-acting injectable formulations, multimodal receptor agents, and
investigational compounds targeting alternative neurobiological pathways.

Despite major advances in antipsychotic drug development, significant therapeutic limitations
persist. A considerable proportion of patients demonstrate incomplete response, persistent
functional impairment, or intolerance due to adverse effects. Approximately one-third of
individuals with schizophrenia may experience treatment-resistant illness, requiring complex
pharmacological strategies, including clozapine therapy, augmentation approaches,
electroconvulsive therapy, or emerging biological interventions. Furthermore, variability in
individual response to antipsychotic treatment remains a major challenge, as patients receiving
identical medications at comparable doses may experience substantially different therapeutic
outcomes and adverse reactions.

This variability reflects the complex interaction between genetic, molecular, environmental,
developmental, and psychosocial factors influencing psychiatric disorders and drug response.
Traditional approaches to antipsychotic prescribing have largely relied on symptom profiles,
clinical experience, and trial-and-error medication selection. However, advances in molecular
psychiatry, pharmacogenomics, computational biology, and precision medicine are progressively
transforming this paradigm toward individualized treatment strategies. Identification of genetic
variants affecting drug metabolism, receptor sensitivity, transporter activity, and intracellular
signaling pathways may allow clinicians to predict therapeutic response, optimize dosing, reduce
adverse reactions, and improve long-term outcomes.

Modern antipsychotic pharmacotherapy is therefore undergoing a transition from standardized
treatment algorithms toward personalized, evidence-based models integrating clinical
characteristics, biological markers, pharmacokinetic parameters, and patient preferences.
Pharmacogenomic testing, therapeutic drug monitoring, artificial intelligence-based prediction
models, digital health technologies, and real-world pharmacovigilance databases represent
emerging tools capable of enhancing treatment precision and safety.

The increasing complexity of antipsychotic treatment requires a multidisciplinary approach
involving psychiatrists, clinical pharmacologists, pharmacists, neuroscientists, geneticists,
primary care providers, and healthcare policymakers. Comprehensive understanding of
antipsychotic mechanisms, receptor pharmacology, adverse effect profiles, toxicity
management strategies, and innovative therapeutic approaches is essential for optimizing
patient care and reducing the global burden associated with severe mental illness.
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Historical Development of Antipsychotic Agents: From First-Generation to Novel Therapeutics
The history of antipsychotic medication development reflects the broader evolution of
neuroscience, molecular pharmacology, and psychiatric therapeutics. Prior to the discovery of
antipsychotic drugs, treatment approaches for schizophrenia and related psychotic disorders
were primarily supportive and frequently involved institutionalization, psychotherapy,
behavioral interventions, and non-specific biological treatments. The introduction of effective
pharmacological agents revolutionized psychiatric practice by demonstrating that pathological
brain signaling pathways underlying psychosis could be modified through targeted chemical
interventions.

The accidental discovery of chlorpromazine’s antipsychotic properties in 1952 represented a
landmark moment in medicine. Initially developed as an antihistamine and anesthetic adjunct,
chlorpromazine was observed to produce a distinctive calming effect without causing complete
sedation. Subsequent clinical observations demonstrated its ability to reduce hallucinations,
delusions, agitation, and behavioral disturbances among individuals with psychotic disorders.
This discovery led to the concept of neuroleptic pharmacology and stimulated intensive research
into neurotransmitter mechanisms involved in schizophrenia.

The first-generation antipsychotics were primarily developed during the 1950s-1970s and
shared a common pharmacological characteristic: potent antagonism of dopamine D2 receptors.
The dopamine hypothesis of schizophrenia, proposed in the 1960s and later refined through
neurochemical and imaging studies, suggested that excessive dopaminergic signaling,
particularly within mesolimbic pathways, contributed to positive psychotic symptoms. The
clinical efficacy of D2 receptor antagonists provided strong support for this hypothesis and
established dopamine modulation as the central principle of antipsychotic therapy.

However, dopamine blockade alone could not fully explain the complexity of schizophrenia or
the limitations of conventional antipsychotic drugs. While D2 antagonism effectively reduced
positive symptoms, it demonstrated limited efficacy against negative and cognitive symptoms.
Additionally, excessive dopamine inhibition within nigrostriatal pathways produced movement
disorders, while blockade of tuberoinfundibular dopamine pathways resulted in increased
prolactin secretion. These limitations stimulated the search for pharmacological approaches
capable of achieving broader therapeutic effects with improved safety profiles.

The limitations of first-generation antipsychotics stimulated the development of second-
generation or atypical antipsychotic agents during the late twentieth century. The term
“atypical” initially referred to medications that produced antipsychotic effects with a lower
propensity for extrapyramidal motor adverse effects compared with conventional dopamine
receptor antagonists. Although the distinction between typical and atypical antipsychotics has
become increasingly complex, second-generation agents introduced a broader pharmacological
perspective by targeting multiple neurotransmitter systems simultaneously.

The reintroduction of clozapine into clinical practice during the 1980s represented a pivotal
advancement in antipsychotic pharmacotherapy. Originally synthesized in the 1960s, clozapine
demonstrated superior efficacy in individuals who failed to respond adequately to conventional
antipsychotics. Unlike many first-generation agents, clozapine exhibits relatively weak dopamine
D2 receptor antagonism combined with strong serotonin 5-HT2A receptor antagonism and
activity at multiple additional receptors, including 5-HT2C, D4 dopamine, muscarinic
acetylcholine, histamine H1, and adrenergic al receptors. This unique receptor profile
contributed to improved efficacy for treatment-resistant schizophrenia and reduced risk of
severe extrapyramidal symptoms. However, the emergence of potentially life-threatening
adverse effects, particularly agranulocytosis, required the establishment of strict hematological
monitoring systems and contributed to the development of modern pharmacovigilance

practices.
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Following the clinical success of clozapine, numerous atypical antipsychotics were introduced,
including risperidone, olanzapine, quetiapine, ziprasidone, amisulpride, and later aripiprazole,
brexpiprazole, and cariprazine. These medications represented significant progress in receptor-
selective pharmacology and expanded therapeutic possibilities across psychiatric disorders.
Risperidone demonstrated strong serotonin 5-HT2A and dopamine D2 receptor antagonism and
became widely used for schizophrenia, bipolar disorder, and irritability associated with autism
spectrum disorders. Olanzapine provided strong antipsychotic efficacy but was associated with
substantial metabolic risks, including weight gain, insulin resistance, dyslipidemia, and increased
risk of type 2 diabetes mellitus. Quetiapine showed efficacy across schizophrenia, bipolar
depression, and major depressive disorder augmentation while producing comparatively lower
extrapyramidal liability but significant sedative and metabolic effects.

The development of dopamine partial agonists represented another important milestone in
antipsychotic drug discovery. Aripiprazole introduced a novel pharmacological concept
described as dopamine system stabilization. Rather than completely blocking dopamine
signaling, aripiprazole acts as a partial agonist at dopamine D2 and D3 receptors, reducing
excessive dopaminergic activity in mesolimbic regions while maintaining physiological dopamine
transmission in nigrostriatal and mesocortical pathways. This mechanism contributes to reduced
risks of hyperprolactinemia, metabolic abnormalities, and movement disorders compared with
many dopamine antagonists. Subsequent agents, including brexpiprazole and cariprazine,
further refined this approach by modifying receptor affinity and intrinsic activity profiles.

The evolution of antipsychotic therapy has also been influenced by the development of long-
acting injectable (LAl) formulations. Medication non-adherence remains one of the most
significant barriers to successful treatment outcomes in schizophrenia and related disorders,
contributing to relapse, hospitalization, suicide risk, and increased healthcare costs. LAl
formulations of several antipsychotic agents provide sustained plasma concentrations, improve
adherence monitoring, reduce fluctuations associated with oral administration, and may
enhance long-term disease management. Contemporary clinical practice increasingly
incorporates LAl medications as an important component of relapse prevention strategies,
particularly among individuals with recurrent episodes associated with poor adherence.

Recent decades have witnessed a transition from receptor-based drug discovery toward more
complex neurobiological models of psychosis. Although dopamine dysfunction remains central
to current understanding, schizophrenia is now recognized as a disorder involving multiple
interacting systems, including glutamatergic transmission, y-aminobutyric acid (GABA) signaling,
neuroinflammation, oxidative stress, synaptic dysfunction, immune regulation, and
neurodevelopmental abnormalities. These discoveries have stimulated research into novel
therapeutic targets beyond dopamine and serotonin pathways.

Investigational antipsychotic strategies increasingly focus on glutamate modulation, particularly
through N-methyl-D-aspartate (NMDA) receptor-associated mechanisms. The observation that
NMDA receptor antagonists such as phencyclidine and ketamine can induce psychosis-like
symptoms provided evidence for glutamatergic involvement in schizophrenia pathophysiology.
Research into agents influencing glutamate receptors, glycine transporters, metabotropic
glutamate receptors, and synaptic plasticity pathways represents a promising direction for future
treatment development, particularly for negative symptoms and cognitive dysfunction that
remain inadequately controlled by existing medications.

Another emerging area involves the development of multifunctional compounds capable of
simultaneously regulating multiple neurotransmitter systems. The complexity of psychiatric
disorders suggests that single-target pharmacological approaches may be insufficient for
achieving optimal outcomes. Therefore, contemporary drug development increasingly



«Scientific Results» (July 30-31, 2026). Rome, ltaly, 2026

emphasizes balanced receptor interactions, reduced toxicity profiles, improved cognitive
outcomes, and enhanced functional recovery.

Neurobiological Foundations of Psychosis and Molecular Targets of Antipsychotic Drugs
Understanding the mechanisms underlying psychosis is essential for rational antipsychotic drug
development and individualized therapeutic selection. Psychosis is not considered a
consequence of a single neurotransmitter abnormality but rather the result of complex
interactions among genetic vulnerability, neurodevelopmental processes, environmental
stressors, immune alterations, and disruptions in neural circuitry.

The classical dopamine hypothesis remains one of the most influential models explaining
psychotic symptoms. According to this framework, excessive dopamine transmission within the
mesolimbic pathway contributes primarily to positive symptoms such as hallucinations and
delusions. Neuroimaging studies using positron emission tomography have demonstrated
altered dopamine synthesis capacity, increased dopamine release, and enhanced dopamine
receptor sensitivity in subsets of individuals with schizophrenia. The relationship between
dopamine dysfunction and antipsychotic efficacy is strongly supported by the observation that
therapeutic antipsychotic effects generally require adequate dopamine D2 receptor occupancy.
However, the dopamine hypothesis has evolved considerably. Contemporary models recognize
that dopamine abnormalities may represent a final common pathway influenced by upstream
disturbances involving glutamate, GABA, stress hormones, inflammation, and developmental
processes. Dysfunction within the mesocortical dopamine pathway has been associated with
negative symptoms and cognitive impairment, while nigrostriatal dopamine modulation
contributes to motor adverse effects associated with antipsychotic therapy.

Serotonergic mechanisms have become increasingly important in understanding atypical
antipsychotic pharmacology. Serotonin 5-HT2A receptor antagonism differentiates many
second-generation antipsychotics from first-generation agents and contributes to reduced
extrapyramidal effects. Serotonin pathways also influence mood regulation, cognition, anxiety,
and emotional processing, providing a theoretical basis for the broader clinical effects observed
with atypical medications.

The glutamatergic system represents another major area of investigation. NMDA receptor
hypofunction has been proposed as a potential mechanism contributing to cognitive deficits,
negative symptoms, and abnormal neural connectivity in schizophrenia. Interactions between
glutamate and dopamine systems suggest that antipsychotic effects may depend on restoring
balance between excitatory and inhibitory neurotransmission rather than simply suppressing
dopamine activity.

GABAergic dysfunction has also been implicated in schizophrenia, particularly through
alterations in inhibitory interneuron function. Reduced activity of parvalbumin-positive
GABAergic interneurons may contribute to impaired gamma oscillations, cognitive deficits, and
abnormal information processing. Future therapeutic strategies targeting GABAergic regulation
may therefore provide opportunities for addressing symptoms inadequately treated by current
antipsychotics.

Neuroinflammatory and immune mechanisms have gained increasing recognition in psychiatric
neuroscience. Elevated inflammatory markers, microglial activation, oxidative stress, and altered
immune signaling have been reported in subsets of individuals with schizophrenia. These findings
have stimulated research into anti-inflammatory strategies, immune-modulating therapies, and
biomarkers capable of identifying biologically distinct patient subgroups.

The molecular complexity of psychosis highlights the necessity of integrating
neuropharmacology with systems biology, genomics, and personalized medicine approaches.
Future antipsychotic development will likely depend on identifying biologically meaningful
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subtypes of psychiatric disorders and matching specific therapeutic interventions to individual
molecular profiles.

Classification and Pharmacological Characteristics of Antipsychotic Agents

Antipsychotic medications represent a heterogeneous group of centrally acting psychotropic
compounds characterized by their ability to reduce psychotic symptoms through modulation of
neurotransmitter systems involved in perception, cognition, motivation, and emotional
regulation. Although traditionally classified into first-generation (typical) and second-generation
(atypical) antipsychotics, contemporary pharmacological understanding recognizes a broader
spectrum of receptor activity, molecular mechanisms, and therapeutic applications. This
expanded classification includes dopamine receptor antagonists, serotonin—dopamine
antagonists, dopamine partial agonists, and emerging multimodal agents with novel mechanisms
of action.

First-Generation Antipsychotic Agents

First-generation antipsychotics (FGAs), also known as typical antipsychotics, were the first
successful pharmacological treatments for schizophrenia and remain clinically relevant in many
healthcare systems worldwide. These agents primarily exert their therapeutic effects through
antagonism of dopamine D2 receptors within mesolimbic pathways. Their efficacy is strongly
associated with reduction of positive psychotic symptoms, including hallucinations, delusions,
and severe behavioral disorganization.

FGAs are commonly divided according to their potency:

High-potency first-generation antipsychotics, such as haloperidol and fluphenazine,
demonstrate strong dopamine D2 receptor antagonism and are highly effective for acute
psychosis, agitation, and relapse prevention. However, their strong dopamine blockade
increases the risk of extrapyramidal adverse effects, including acute dystonia, akathisia,
parkinsonism, and tardive dyskinesia.

Low-potency first-generation antipsychotics, including chlorpromazine and thioridazine, exhibit
weaker dopamine D2 antagonism but greater activity at histamine H1, muscarinic M1, and
adrenergic al receptors. Consequently, they are associated with increased sedation,
anticholinergic effects, orthostatic hypotension, and metabolic complications. Chlorpromazine
remains historically significant because its introduction initiated modern biological psychiatry
and transformed the management of institutionalized patients with severe mental illness.
Despite limitations, first-generation antipsychotics continue to have therapeutic roles,
particularly in acute psychiatric emergencies, treatment of severe agitation, and settings where
cost considerations influence medication selection. Long-acting injectable formulations of
haloperidol and fluphenazine remain valuable options for maintenance therapy when adherence
difficulties are present.

Second-Generation Antipsychotic Agents

Second-generation antipsychotics (SGAs), also referred to as atypical antipsychotics, were
developed to overcome the limitations of conventional dopamine antagonists. Their defining
pharmacological characteristic is combined serotonin 5-HT2A receptor antagonism and
dopamine D2 receptor modulation. This receptor profile contributes to reduced extrapyramidal
symptoms and improved therapeutic effects in selected symptom domains.

SGAs include clozapine, risperidone, olanzapine, quetiapine, ziprasidone, amisulpride,
paliperidone, and others. Although these medications share common pharmacological
properties, individual agents demonstrate distinct receptor-binding profiles that influence
clinical efficacy and adverse-effect patterns.

Clozapine remains the reference medication for treatment-resistant schizophrenia. Its superior
efficacy compared with other antipsychotics has been demonstrated in patients who fail
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adequate trials of conventional treatments. Clozapine also reduces suicidal behavior among
individuals with schizophrenia and schizoaffective disorder. However, its use requires careful
monitoring due to risks of neutropenia, myocarditis, seizures, metabolic syndrome,
gastrointestinal hypomotility, and severe inflammatory complications.

Risperidone exhibits potent dopamine D2 and serotonin 5-HT2A antagonism and has
demonstrated efficacy in schizophrenia, bipolar mania, maintenance therapy, and irritability
associated with autism spectrum disorder. However, dose-dependent dopamine blockade may
produce extrapyramidal symptoms and increased prolactin concentrations.

Olanzapine provides strong antipsychotic efficacy and broad symptom control but is associated
with significant metabolic adverse effects, including weight gain, insulin resistance,
hyperglycemia, and dyslipidemia. These complications require proactive monitoring of body
mass index, glucose metabolism, and cardiovascular risk factors.

Quetiapine possesses relatively lower dopamine D2 receptor affinity combined with strong
histamine H1 and adrenergic al receptor activity. It is widely used for schizophrenia, bipolar
disorder, bipolar depression, and augmentation treatment in major depressive disorder.
Sedation, orthostatic hypotension, and metabolic effects remain important clinical
considerations.

Ziprasidone demonstrates relatively favorable metabolic characteristics compared with several
SGAs but requires attention to potential QT interval prolongation. Paliperidone, the active
metabolite of risperidone, offers advantages in pharmacokinetic predictability and availability in
long-acting injectable formulations.

Third-Generation Antipsychotics and Dopamine Partial Agonists

Third-generation antipsychotics represent a conceptual shift from dopamine receptor blockade
toward dopamine system stabilization. The most clinically established agents include
aripiprazole, brexpiprazole, and cariprazine.

Aripiprazole acts as a partial agonist at dopamine D2 and D3 receptors and serotonin 5-HT1A
receptors while antagonizing serotonin 5-HT2A receptors. This unique mechanism enables
reduction of excessive dopamine signaling without complete suppression of physiological
dopamine activity. Clinically, aripiprazole is associated with lower risks of metabolic
complications and hyperprolactinemia compared with many dopamine antagonists.
Brexpiprazole was developed as a serotonin—dopamine activity modulator with lower intrinsic
dopamine agonist activity than aripiprazole. It demonstrates efficacy in schizophrenia and as
adjunctive therapy for major depressive disorder.

Cariprazine has selective affinity for dopamine D3 receptors, which may provide advantages in
addressing negative symptoms and cognitive dysfunction. Its pharmacological profile has
stimulated interest in improving functional outcomes beyond traditional symptom reduction.

Mechanisms of Action: Dopaminergic, Serotonergic, Glutamatergic, and Multireceptor
Modulation

The therapeutic effects of antipsychotic medications arise from complex interactions between
multiple neurotransmitter systems. Although dopamine receptor modulation remains central,
modern neuropharmacology recognizes that successful treatment requires regulation of
interconnected neural circuits rather than inhibition of a single molecular target.
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Dopamine Receptor Modulation

Dopamine signaling involves four major pathways relevant to antipsychotic pharmacology:
Mesolimbic pathway: Excessive dopamine activity within this pathway is strongly associated with
positive psychotic symptoms. Antipsychotic-induced D2 receptor blockade reduces
hallucinations, delusions, and behavioral disturbances.

Mesocortical pathway: Reduced dopamine activity in prefrontal regions contributes to negative
symptoms and cognitive impairment. Excessive dopamine suppression in this pathway may
worsen motivation and cognitive functioning, highlighting the importance of balanced dopamine
modulation.

Nigrostriatal pathway: Dopamine inhibition within motor pathways produces extrapyramidal
symptoms, including rigidity, tremor, bradykinesia, dystonia, and tardive dyskinesia.
Tuberoinfundibular pathway: Dopamine normally inhibits prolactin secretion. D2 receptor
blockade increases prolactin concentrations, potentially causing galactorrhea, sexual
dysfunction, infertility, and bone mineral density reduction.

The concept of optimal dopamine receptor occupancy is critical for antipsychotic effectiveness.
Clinical studies suggest that approximately 60-80% dopamine D2 receptor occupancy is
generally required for therapeutic effects, whereas excessive occupancy increases the
probability of adverse motor effects.

Serotonergic Modulation

Serotonin receptors, particularly 5-HT2A receptors, play a major role in differentiating atypical
from typical antipsychotics. Serotonin—dopamine receptor interactions influence cortical
dopamine release, cognition, mood regulation, and motor control.

5-HT2A antagonism enhances dopamine release in nigrostriatal pathways, thereby reducing
extrapyramidal toxicity associated with dopamine blockade. Additionally, serotonergic
mechanisms may contribute to improved affective symptoms, anxiety reduction, and broader
therapeutic effects.

Glutamate and Cognitive Function

Increasing evidence indicates that glutamatergic dysfunction contributes significantly to
schizophrenia pathophysiology. NMDA receptor hypofunction may lead to impaired cortical
connectivity, cognitive deficits, and negative symptoms. Current antipsychotics provide limited
benefits for these domains, creating a major area of unmet medical need.

Novel pharmacological strategies targeting glutamate receptors, glycine modulation, synaptic
plasticity, and neuroprotective pathways are being investigated to develop next-generation
therapies capable of improving cognitive and functional outcomes.

Histaminergic, Cholinergic, and Adrenergic Receptor Effects

Antipsychotic receptor interactions beyond dopamine and serotonin contribute substantially to
therapeutic profiles and adverse effects.

Histamine H1 receptor antagonism produces sedation and increased appetite, contributing to
weight gain observed with several SGAs.

Muscarinic acetylcholine receptor antagonism causes anticholinergic effects, including dry
mouth, constipation, urinary retention, blurred vision, and cognitive impairment.

Adrenergic al receptor blockade contributes to orthostatic hypotension and dizziness,
particularly during dose initiation or escalation.

Understanding these receptor interactions is essential for individualized medication selection,
especially in older adults and patients with cardiovascular, metabolic, or neurological
comorbidities.
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Antipsychotic medications have become fundamental components of modern psychiatric
practice due to their ability to reduce psychotic symptoms, prevent relapse, improve behavioral
control, and support functional recovery across a wide range of psychiatric disorders. Although
originally developed for schizophrenia treatment, their clinical applications have expanded
considerably over recent decades. Contemporary evidence supports their use not only in primary
psychotic disorders but also in bipolar disorder, psychotic depression, treatment-resistant mood
disorders, neurodevelopmental conditions, neurocognitive disorders associated with behavioral
disturbances, and several psychiatric emergencies requiring rapid symptom stabilization.

Clinical Utility of Antipsychotic Agents in Contemporary Medicine

Schizophrenia remains the primary clinical indication for antipsychotic therapy. The disorder is
characterized by persistent abnormalities in thought processes, perception, emotional
regulation, and social functioning, often resulting in substantial disability. Antipsychotics
represent the most effective pharmacological intervention for controlling acute psychotic
episodes and reducing the probability of future relapse. Early initiation of appropriate
antipsychotic treatment following the onset of psychosis is associated with improved clinical
outcomes, reduced symptom severity, and enhanced long-term functional recovery.

The selection of an appropriate antipsychotic medication requires careful consideration of
multiple factors, including symptom profile, previous treatment response, adverse effect
susceptibility, comorbid medical conditions, patient preferences, adherence patterns,
pharmacokinetic characteristics, and potential drug interactions. Although most antipsychotic
agents demonstrate comparable efficacy for positive symptoms in many patients, meaningful
differences exist regarding tolerability, metabolic effects, cognitive outcomes, impact on
negative symptoms, and effectiveness in treatment-resistant cases.

Treatment-resistant schizophrenia represents one of the greatest challenges in psychiatric
pharmacotherapy. Defined by inadequate improvement despite appropriate trials of at least two
antipsychotic medications, this condition affects a substantial proportion of individuals with
schizophrenia and is associated with chronic disability and increased healthcare burden.
Clozapine remains the most effective evidence-based intervention for treatment-resistant
schizophrenia and occupies a unique position in clinical practice. Beyond symptom reduction,
clozapine demonstrates benefits in reducing suicidal behavior, aggression, and hospitalization
frequency. However, the requirement for continuous hematological monitoring and
management of metabolic and cardiovascular risks limits its broader utilization.

Antipsychotic medications are also essential in the management of bipolar disorder, particularly
during acute manic episodes characterized by elevated mood, increased energy, impulsivity,
reduced need for sleep, and psychotic features. Several second-generation antipsychotics,
including quetiapine, olanzapine, risperidone, aripiprazole, cariprazine, and lurasidone, have
demonstrated efficacy in bipolar mania and maintenance therapy. Some agents, particularly
guetiapine and lurasidone, have shown effectiveness in bipolar depression, an area where
therapeutic options have historically been limited.

In major depressive disorder, antipsychotics have gained importance as augmentation strategies
for patients with inadequate response to conventional antidepressant therapy. Low-dose
atypical antipsychotics may enhance antidepressant efficacy through modulation of
dopaminergic, serotonergic, and noradrenergic pathways. However, careful evaluation of risks
and benefits is required due to potential metabolic, neurological, and cardiovascular adverse
effects.

Antipsychotic medications also have important applications in neurodevelopmental and
behavioral disorders. Risperidone and aripiprazole have demonstrated clinical utility in reducing
irritability, aggression, and severe behavioral disturbances associated with autism spectrum
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disorder. Their use requires careful monitoring because children and adolescents may be
particularly vulnerable to weight gain, metabolic abnormalities, sedation, and hormonal
disturbances.

In geriatric psychiatry, antipsychotic therapy presents unique challenges due to age-related
changes in pharmacokinetics, increased prevalence of medical comorbidities, polypharmacy,
and increased sensitivity to adverse effects. Although antipsychotics may occasionally be
required for severe behavioral symptoms associated with dementia, their use must be carefully
justified because of increased risks of cerebrovascular events, cardiovascular complications,
sedation, falls, and mortality among elderly patients with dementia-related psychosis.

The clinical utility of antipsychotic agents extends into emergency psychiatry, where rapid
control of severe agitation, aggression, and acute psychotic states may be required.
Intramuscular formulations of certain antipsychotics, often combined with other emergency
interventions, provide effective short-term stabilization. However, emergency use requires
careful assessment of cardiovascular status, drug interactions, and potential adverse reactions.

Adverse Effects and Safety Challenges of Antipsychotic Therapy

Despite their therapeutic benefits, antipsychotic medications are associated with a broad
spectrum of adverse effects that significantly influence treatment adherence, quality of life, and
clinical outcomes. The diversity of adverse reactions reflects the complex receptor activity of
these drugs and their effects on multiple physiological systems.

Extrapyramidal symptoms remain among the most recognized adverse effects associated with
dopamine receptor blockade. Acute dystonia may occur shortly after treatment initiation and is
characterized by involuntary muscle contractions, particularly affecting the neck, eyes, and facial
muscles. Akathisia, characterized by subjective inner restlessness and an inability to remain still,
can significantly impair patient comfort and may be associated with increased distress and
suicidal ideation. Drug-induced Parkinsonism involves tremor, rigidity, and slowed movement
resembling Parkinsonian syndromes. Long-term dopamine receptor blockade may result in
tardive dyskinesia, a potentially irreversible condition involving repetitive involuntary
movements of the face, tongue, and extremities.

Management of extrapyramidal adverse effects requires individualized strategies, including dose
adjustment, switching to medications with lower dopamine receptor affinity, use of
anticholinergic agents when appropriate, and treatment with newer pharmacological
interventions for tardive dyskinesia. Prevention remains preferable through careful medication
selection and avoidance of unnecessary long-term exposure to high-potency dopamine
antagonists.

Metabolic adverse effects represent one of the most significant limitations of modern
antipsychotic therapy. Several second-generation antipsychotics, particularly clozapine and
olanzapine, are associated with substantial weight gain, increased appetite, insulin resistance,
dyslipidemia, and elevated risk of metabolic syndrome. These complications contribute to
increased cardiovascular morbidity and reduced life expectancy among individuals with severe
mental illness.

Metabolic monitoring has therefore become an essential component of evidence-based
antipsychotic treatment. Regular assessment of body weight, body mass index, waist
circumference, blood pressure, fasting glucose, glycated hemoglobin, and lipid profiles enables
early identification and management of metabolic complications. Lifestyle interventions,
nutritional counseling, physical activity programs, and pharmacological approaches may be
required to reduce long-term cardiovascular risk.

Hyperprolactinemia is another clinically important adverse effect associated with dopamine D2
receptor antagonism. Increased prolactin levels may result in menstrual irregularities, infertility,
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sexual dysfunction, gynecomastia, and reduced bone mineral density. Risperidone and
conventional antipsychotics are particularly associated with prolactin elevation, whereas
dopamine partial agonists generally demonstrate lower risk.

Cardiovascular safety remains a major consideration in antipsychotic prescribing. QT interval
prolongation may increase the risk of potentially fatal ventricular arrhythmias, particularly in
susceptible individuals or when combined with other QT-prolonging medications. Baseline
cardiovascular assessment, electrolyte monitoring, and electrocardiographic evaluation are
recommended in patients with relevant risk factors.

Rare but severe adverse reactions require immediate recognition and intervention. Neuroleptic
malignant syndrome is a potentially life-threatening complication characterized by severe
muscle rigidity, hyperthermia, autonomic instability, altered mental status, and elevated creatine
kinase levels. Prompt discontinuation of the causative medication, intensive supportive care, and
appropriate pharmacological treatment are essential.

Clozapine-associated toxicity represents a particularly important area of pharmacovigilance.
Although highly effective, clozapine requires structured monitoring due to risks of
agranulocytosis, myocarditis, seizures, severe constipation, and metabolic complications. The
implementation of mandatory blood monitoring programs has significantly reduced mortality
associated with hematological toxicity and serves as a model for medication safety systems.

Toxicity Management and Pharmacovigilance in Antipsychotic Treatment

The increasing complexity of antipsychotic pharmacotherapy has emphasized the importance of
systematic pharmacovigilance approaches aimed at identifying, preventing, and managing
medication-related harm. Pharmacovigilance involves continuous monitoring of adverse drug
reactions, evaluation of risk-benefit relationships, detection of rare toxicities, and development
of strategies to improve medication safety.

Therapeutic decision-making requires balancing symptom control with minimization of adverse
effects. Regular clinical assessment, laboratory monitoring, patient education, and
interdisciplinary collaboration are essential components of safe antipsychotic use. Pharmacists
and clinical pharmacologists play increasingly important roles in medication review, interaction
assessment, adherence optimization, adverse-effect prevention, and patient counseling.
Drug-drug interactions represent a significant challenge, particularly among patients receiving
multiple psychotropic and medical therapies. Many antipsychotics undergo hepatic metabolism
through cytochrome P450 enzymes, including CYP2D6, CYP3A4, CYP1A2, and CYP2C19. Genetic
variability and environmental factors affecting these enzymes contribute to substantial
differences in plasma drug concentrations and clinical response.

Therapeutic drug monitoring provides an additional strategy for optimizing treatment,
particularly for medications with narrow therapeutic windows, significant pharmacokinetic
variability, or uncertain adherence. Measurement of plasma concentrations may assist in dose
optimization, detection of non-adherence, identification of drug interactions, and prevention of
toxicity.

The future of antipsychotic therapy increasingly depends on integrating pharmacovigilance
systems with pharmacogenomics, precision medicine, and advanced computational approaches.
Such integration may enable clinicians to predict individual treatment responses, identify
patients at increased risk of adverse reactions, and select medications based on biological
characteristics rather than empirical trial-and-error approaches.

Pharmacogenomics and Precision Medicine in Antipsychotic Pharmacotherapy

The remarkable variability observed in clinical response and adverse reactions to antipsychotic
medications has stimulated increasing interest in pharmacogenomics and precision medicine
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approaches. Traditional psychiatric prescribing has historically relied on population-based
treatment guidelines, clinical experience, and sequential medication trials. Although this
approach has improved outcomes for many patients, it remains limited by unpredictable
therapeutic responses, delayed identification of effective medications, unnecessary exposure to
ineffective treatments, and preventable adverse drug reactions.

Precision psychiatry represents an emerging paradigm that seeks to individualize treatment
selection and dosing according to biological, genetic, environmental, and clinical characteristics
of each patient. Within this framework, pharmacogenomics provides an opportunity to
understand how inherited genetic variations influence antipsychotic pharmacokinetics,
pharmacodynamics, therapeutic efficacy, and toxicity risk. The integration of genomic
information into psychiatric practice may facilitate more rational medication selection, improve
treatment outcomes, and reduce the burden associated with adverse drug reactions.

A major focus of antipsychotic pharmacogenomics involves genes encoding drug-metabolizing
enzymes responsible for hepatic biotransformation. The cytochrome P450 enzyme system plays
a central role in determining plasma concentrations of many antipsychotic medications. Genetic
polymorphisms affecting CYP2D6 activity represent one of the most extensively studied
examples. Individuals may be categorized as poor metabolizers, intermediate metabolizers,
normal metabolizers, or ultrarapid metabolizers depending on their CYP2D6 genotype. These
variations can significantly influence exposure to medications such as risperidone, aripiprazole,
haloperidol, and other antipsychotic agents.

Patients with reduced metabolic capacity may experience increased drug concentrations and a
higher risk of dose-related adverse effects, including extrapyramidal symptoms, sedation, and
cardiovascular complications. Conversely, individuals with increased metabolic activity may
demonstrate lower plasma concentrations and reduced therapeutic response despite standard
dosing. Recognition of these differences highlights the potential value of genotype-guided
medication optimization.

CYP1A2 polymorphisms are particularly relevant for medications such as clozapine and
olanzapine. Environmental factors, including tobacco smoking, can strongly influence CYP1A2
activity and alter antipsychotic plasma levels. Smoking-induced enzyme activation may reduce
concentrations of certain medications, potentially leading to reduced efficacy, whereas smoking
cessation may increase plasma exposure and create toxicity risks if dose adjustments are not
implemented. This interaction illustrates the importance of integrating genetic and
environmental factors into individualized pharmacotherapy.

Beyond metabolic enzymes, pharmacodynamic genes involved in neurotransmitter signaling
pathways have been investigated as potential determinants of antipsychotic response.
Variations in dopamine receptor genes, including DRD2 and DRD3, have been examined because
dopamine receptor modulation represents the primary mechanism of action for many
antipsychotics. Genetic differences affecting dopamine receptor density, sensitivity, or signaling
efficiency may contribute to variations in symptom improvement and susceptibility to
movement disorders.

Serotonergic system genes, including serotonin receptor and transporter genes, have also
attracted considerable attention. Since many atypical antipsychotics exert significant effects
through serotonin—dopamine interactions, genetic variability within serotonergic pathways may
influence therapeutic response, emotional symptom improvement, and adverse effect
susceptibility. However, despite promising findings, clinical implementation of many
pharmacogenomic markers remains limited due to inconsistent replication, population
variability, and the complex polygenic nature of psychiatric disorders.

The future of pharmacogenomic-guided antipsychotic therapy will likely depend on integrating
multiple genetic markers into comprehensive predictive models rather than relying on single-
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gene associations. Advances in genome-wide association studies, artificial intelligence, machine
learning algorithms, and multi-omics approaches may facilitate identification of clinically
meaningful biological patterns associated with treatment outcomes.

Therapeutic Drug Monitoring and Pharmacokinetic Optimization

Therapeutic drug monitoring represents an important component of individualized antipsychotic
management, particularly when pharmacokinetic variability significantly affects clinical
outcomes. Unlike many areas of medicine where standardized dosing produces predictable
responses, psychiatric pharmacotherapy frequently demonstrates considerable interindividual
variation. Differences in absorption, distribution, metabolism, elimination, genetic background,
age, body composition, organ function, smoking status, concurrent medications, and adherence
behavior contribute to variability in antipsychotic exposure.

Therapeutic drug monitoring involves measurement of plasma drug concentrations to support
clinical decision-making. It provides valuable information when treatment response is
inadequate, adverse effects occur unexpectedly, adherence is uncertain, drug interactions are
suspected, or patients require complex medication regimens. Rather than replacing clinical
judgment, therapeutic drug monitoring serves as an additional tool that complements symptom
evaluation and pharmacological assessment.

Clozapine is among the antipsychotics for which therapeutic drug monitoring has demonstrated
particular clinical relevance. Plasma clozapine concentrations correlate with therapeutic
response and toxicity risk, assisting clinicians in identifying inadequate exposure, optimizing
dosage, and reducing unnecessary escalation. Monitoring may be especially important when
metabolic factors, smoking behavior, inflammatory conditions, or interacting medications alter
clozapine clearance.

Therapeutic drug monitoring is also relevant for other antipsychotics, including risperidone,
aripiprazole, haloperidol, and olanzapine. Population pharmacokinetic modeling and
pharmacometric approaches increasingly allow prediction of drug concentrations based on
patient-specific variables. These approaches combine pharmacological principles with
computational methods to support individualized dosing strategies.

The integration of therapeutic drug monitoring with pharmacogenomic information represents
an important step toward precision psychiatry. Genetic data may explain differences in
metabolic capacity, while plasma concentration measurements provide real-time information
regarding actual drug exposure. Together, these approaches may improve dose optimization and
minimize the risk of both therapeutic failure and toxicity.

Emerging Innovations in Neuropharmacology and Antipsychotic Drug Development

Despite major progress in antipsychotic pharmacotherapy, substantial unmet clinical needs
remain. Current medications are highly effective for positive symptoms in many patients;
however, their effects on negative symptoms, cognitive dysfunction, social functioning, and long-
term recovery remain limited. Furthermore, treatment resistance, adverse effects, and
medication discontinuation continue to represent major challenges.

Future therapeutic innovations increasingly focus on developing medications that target broader
neurobiological mechanisms involved in psychosis. Advances in molecular neuroscience have
expanded attention beyond dopamine and serotonin systems toward glutamatergic regulation,
neuroinflammation, oxidative stress pathways, synaptic plasticity, neurodevelopmental
mechanisms, and immune—brain interactions.

Glutamatergic approaches represent one of the most promising areas of investigation. Since
NMDA receptor dysfunction has been implicated in cognitive impairment and negative
symptoms, therapeutic strategies aimed at enhancing glutamate signaling or restoring



Proceedings of the 14th International Scientific Conference

excitatory—inhibitory balance may provide benefits that are not achieved with conventional
dopamine-based therapies. Agents targeting glycine modulation, metabotropic glutamate
receptors, and synaptic regulatory pathways are currently being explored.

Neuroinflammation and immune dysregulation have also emerged as potential therapeutic
targets. Evidence suggests that subsets of individuals with schizophrenia may exhibit altered
inflammatory profiles, increased oxidative stress, and immune-related abnormalities.
|dentification of biological subgroups through biomarkers may enable development of targeted
anti-inflammatory or neuroprotective interventions.

Digital health technologies and artificial intelligence are increasingly influencing psychiatric
research and clinical decision-making. Machine learning models can analyze large datasets
incorporating clinical characteristics, neuroimaging findings, electronic health records, genetic
information, and treatment outcomes to identify patterns associated with medication response.
Although these approaches require further validation, they represent promising tools for
improving prediction accuracy and personalized treatment planning.

Long-acting injectable technologies, novel drug delivery systems, and digital adherence
monitoring represent additional innovations aimed at improving treatment continuity. Improved
formulations may enhance patient acceptance, reduce relapse risk, and provide more stable
pharmacokinetic profiles compared with traditional oral administration.

Evidence-Based Clinical Practice and Future Directions

The advancement of antipsychotic therapy requires continuous integration of scientific
discoveries, clinical evidence, and patient-centered approaches. Evidence-based clinical practice
provides the foundation for selecting appropriate medications, evaluating therapeutic
effectiveness, monitoring safety, and implementing individualized treatment strategies.
International clinical guidelines increasingly emphasize shared decision-making, early
intervention, metabolic monitoring, relapse prevention, and comprehensive management of
psychiatric and medical comorbidities.

The future of antipsychotic pharmacotherapy will likely involve a transition from symptom-based
treatment models toward biologically informed precision approaches. Integration of
pharmacogenomics, therapeutic drug monitoring, digital technologies, artificial intelligence, and
biomarker-driven strategies may allow clinicians to identify the most appropriate medication for
each patient while minimizing risks.

However, several challenges remain before precision psychiatry becomes widely implemented.
These include the need for robust clinical validation of biomarkers, cost-effectiveness
assessment, and ethical considerations regarding genetic information, healthcare infrastructure
requirements, and equitable access to advanced diagnostic technologies. Collaborative efforts
among neuroscientists, pharmacologists, psychiatrists, geneticists, pharmacists, and
policymakers will be essential to overcome these barriers.

Antipsychotic medications remain indispensable tools in modern psychiatric medicine, but their
optimal use requires a comprehensive understanding of pharmacology, neurobiology, and safety
monitoring, and individualized patient characteristics. Continued research into molecular
mechanisms, genetic determinants, novel therapeutic targets, and innovative clinical strategies
will shape the next generation of antipsychotic treatments.

Translational Neuropharmacology and the Future Landscape of Antipsychotic Development

The advancement of antipsychotic pharmacotherapy increasingly depends on translational
neuropharmacology, which bridges fundamental neuroscience discoveries with clinical
applications. Traditional antipsychotic development has largely followed a receptor-based
strategy, focusing predominantly on dopamine D2 receptor antagonism and serotonin receptor
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modulation. While these approaches have produced substantial therapeutic benefits, they have
not fully addressed the heterogeneity of psychotic disorders or the diverse biological
mechanisms contributing to symptom development and treatment response.

Contemporary neuroscience emphasizes that psychotic disorders represent complex
neurobiological syndromes involving multiple interacting molecular pathways rather than
isolated neurotransmitter abnormalities. Genetic vulnerability, epigenetic regulation,
neurodevelopmental abnormalities, environmental stress exposure, immune dysfunction,
mitochondrial impairment, oxidative stress, and altered neural connectivity collectively
contribute to disease expression. Consequently, future antipsychotic discovery is moving toward
multidimensional therapeutic strategies capable of targeting several pathological mechanisms
simultaneously.

The emergence of systems neuroscience has provided new insights into the relationship
between brain networks and psychiatric symptoms. Functional imaging studies have
demonstrated abnormalities in connectivity patterns involving prefrontal cortical regions,
hippocampal structures, thalamic circuits, and limbic networks among individuals with psychotic
disorders. These findings suggest that future therapeutic interventions may require modulation
of dysfunctional neural circuits rather than simple alteration of individual neurotransmitter
pathways.

Neuroplasticity has become an important concept in the development of next-generation
psychiatric medications. The ability of therapeutic agents to restore adaptive neural connectivity,
improve synaptic function, and enhance cognitive processing represents a major goal beyond
traditional symptom suppression. Novel compounds targeting synaptic remodeling,
neurotrophic signaling pathways, and neuronal resilience mechanisms may provide
opportunities for improving functional recovery and quality of life.

The development of biomarkers represents another critical direction in modern
neuropharmacology. Current psychiatric diagnoses are primarily based on clinical symptoms
rather than objective biological measurements. This limitation contributes to substantial
variability in treatment outcomes. Biomarkers derived from genetics, neuroimaging,
electrophysiology, inflammatory profiles, metabolomics, and digital behavioral assessments may
enable identification of biologically distinct subgroups of patients who are more likely to respond
to specific interventions.

A biomarker-driven approach could fundamentally transform antipsychotic treatment by
replacing generalized prescribing models with targeted therapeutic strategies. For example,
patients with predominant dopaminergic abnormalities may benefit from dopamine-modulating
medications, whereas individuals characterized by glutamatergic dysfunction or inflammatory
activation may require alternative approaches. Such stratification may improve efficacy while
reducing unnecessary exposure to ineffective medications.

Pharmacovigilance Systems and Medication Safety in Antipsychotic Therapy

The complexity of antipsychotic treatment requires comprehensive pharmacovigilance systems
capable of monitoring medication safety throughout the entire lifecycle of drug use.
Pharmacovigilance extends beyond the identification of adverse drug reactions and includes risk
assessment, prevention strategies, regulatory decision-making, medication optimization, and
continuous evaluation of real-world clinical outcomes.

Antipsychotic-associated adverse effects often emerge gradually and may significantly influence
morbidity and mortality. Long-term metabolic complications, cardiovascular disease, movement
disorders, endocrine abnormalities, and medication-related quality-of-life impairments require
systematic monitoring. Effective pharmacovigilance programs facilitate early recognition of
safety signals and allow healthcare systems to implement evidence-based interventions.
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Real-world evidence obtained from electronic health records, prescription databases, patient
registries, and international safety monitoring networks has become increasingly important in
evaluating antipsychotic effectiveness and safety. Randomized controlled trials remain the gold
standard for establishing efficacy; however, they frequently exclude individuals with complex
comorbidities, polypharmacy, advanced age, or socioeconomic challenges. Real-world
pharmacovigilance provides complementary information regarding medication performance in
routine clinical practice.

Artificial intelligence and machine learning technologies are increasingly being incorporated into
pharmacovigilance systems. Advanced computational algorithms can analyze large-scale
healthcare datasets to identify previously unrecognized adverse drug reactions, predict high-risk
patients, and support clinical decision-making. Natural language processing techniques may
allow extraction of safety information from clinical documentation, patient reports, and medical
literature.

The role of healthcare professionals in pharmacovigilance remains essential. Psychiatrists,
pharmacists, clinical pharmacologists, nurses, and primary healthcare providers contribute to
adverse effect detection, patient education, medication reconciliation, and prevention of
avoidable harm. Pharmacists, in particular, provide critical expertise in drug interactions, dose
optimization, therapeutic monitoring, and adherence improvement.

Integration of Artificial Intelligence and Digital Technologies in Personalized Antipsychotic Care
Digital transformation is rapidly influencing the future of psychiatric medicine. Artificial
intelligence, machine learning, wearable technologies, mobile health applications, and digital
biomarkers offer new opportunities for improving diagnosis, treatment monitoring, and
personalized care.

Machine learning approaches can integrate diverse clinical datasets, including demographic
characteristics, symptom trajectories, genetic information, medication histories, laboratory
findings, and neuroimaging data. These models may identify patterns associated with treatment
response and assist clinicians in selecting optimal therapeutic strategies.

Digital monitoring technologies may also improve long-term management of psychotic
disorders. Smartphone-based applications and wearable devices can provide continuous
information regarding sleep patterns, activity levels, social engagement, physiological
parameters, and early warning signs of relapse. Such technologies may support proactive
intervention before severe symptom deterioration occurs.

Digital adherence monitoring represents another promising development. Medication non-
adherence remains a major contributor to relapse and hospitalization among individuals with
schizophrenia and related disorders. Technologies capable of monitoring medication intake,
treatment engagement, and behavioral changes may improve continuity of care while
supporting collaborative treatment relationships.

However, implementation of artificial intelligence and digital psychiatry requires careful
consideration of ethical, regulatory, and privacy issues. Protection of sensitive psychiatric data,
transparency of algorithmic decision-making, avoidance of bias, and equitable access to digital
healthcare technologies are essential principles for responsible innovation.

Global Perspectives and Public Health Importance of Optimized Antipsychotic Treatment
Psychotic disorders represent a significant global public health challenge affecting individuals
across diverse cultural, economic, and healthcare environments. Despite major advances in
psychiatric pharmacology, disparities remain in access to diagnosis, evidence-based treatment,
monitoring services, and psychosocial support.
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In many low- and middle-income countries, limited availability of psychiatric specialists,
restricted medication access, inadequate laboratory monitoring infrastructure, and social stigma
continue to influence treatment outcomes. Expanding access to safe and effective antipsychotic
therapy requires international collaboration, healthcare system strengthening, professional
education, and implementation of cost-effective treatment strategies.

Global mental health initiatives increasingly emphasize integration of psychiatric care into
primary healthcare systems. Such approaches may improve early identification of psychotic
disorders, facilitate continuity of treatment, and reduce barriers associated with specialized
psychiatric services.

The optimization of antipsychotic pharmacotherapy has implications beyond symptom
reduction. Effective treatment contributes to improved social functioning, employment
opportunities, family stability, and reduced hospitalization rates, and enhanced quality of life.
Therefore, advances in antipsychotic medication management represent not only scientific
achievements but also important contributions to global health improvement.

Rationale and Objectives of the Present Review

The continuous evolution of antipsychotic pharmacotherapy requires comprehensive evaluation
of established knowledge and emerging scientific developments. Although antipsychotic
medications remain among the most extensively studied psychopharmacological interventions,
challenges related to incomplete efficacy, treatment resistance, adverse effects, toxicity, and
individualized treatment selection persist.

This comprehensive review aims to provide an integrated analysis of antipsychotic agents by
examining their mechanisms of action, pharmacological characteristics, clinical applications,
safety considerations, toxicity management strategies, pharmacogenomic determinants,
precision medicine approaches, neuropharmacological mechanisms, pharmacovigilance
principles, therapeutic drug monitoring applications, and emerging therapeutic innovations.

By synthesizing evidence from molecular neuroscience, clinical pharmacology, psychiatric
research, and personalized medicine, this review seeks to highlight current achievements,
identify remaining challenges, and discuss future directions for improving antipsychotic therapy.
Particular emphasis is placed on the transition from traditional symptom-oriented treatment
toward individualized, biomarker-informed, and technologically enhanced models of psychiatric
care.

The integration of pharmacological science with precision medicine represents a transformative
opportunity for the future of psychiatry. Through continued interdisciplinary research,
development of reliable biomarkers, advancement of innovative therapeutic targets, and
implementation of evidence-based clinical strategies, next-generation antipsychotic treatments
may achieve greater efficacy, improved safety, and enhanced functional outcomes for individuals
affected by psychotic disorders worldwide.

Goal

The goal of this comprehensive review is to provide an integrated and evidence-based analysis
of contemporary antipsychotic agents by examining their molecular mechanisms of action,
pharmacological characteristics, clinical applications, adverse effect profiles, toxicity
management strategies, and safety optimization approaches. This review aims to critically
evaluate advances in neuropharmacology, pharmacogenomics, precision medicine, therapeutic
drug monitoring, and pharmacovigilance that contribute to individualized antipsychotic
treatment. Furthermore, it seeks to explore emerging therapeutic innovations, novel biological
targets, and future directions in antipsychotic drug development to improve treatment efficacy,
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minimize medication-related risks, enhance patient outcomes, and advance personalized
evidence-based psychiatric care.
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Methodology

This comprehensive review employed a systematic and evidence-based literature synthesis
approach to evaluate contemporary developments in antipsychotic pharmacotherapy. Relevant
scientific publications, clinical guidelines, pharmacological databases, and peer-reviewed studies
were critically analyzed, focusing on mechanisms of action, clinical efficacy, adverse reactions,
toxicity management, pharmacogenomic determinants, precision medicine strategies,
therapeutic drug monitoring, and emerging neuropharmacological innovations. Literature was
identified through structured searches of major biomedical databases, including PubMed,
Scopus, Web of Science, and other authoritative scientific sources. Selected evidence was
critically appraised, integrated, and synthesized to provide a multidisciplinary perspective on
current advances and future directions in antipsychotic treatment.

RESULTS AND DISCUSSION

The comprehensive analysis of contemporary antipsychotic pharmacotherapy demonstrates
that these agents remain among the most important therapeutic interventions in psychiatry,
while simultaneously representing one of the most complex areas of clinical pharmacology. The
findings derived from extensive evaluation of pharmacological research, clinical trials, real-world
evidence, pharmacogenomic investigations, and emerging neurobiological studies indicate that
antipsychotic treatment has evolved considerably from simple dopamine receptor blockade
toward multidimensional, personalized, and precision-oriented therapeutic approaches.

The current evidence confirms that antipsychotic medications significantly reduce positive
psychotic symptoms, prevent relapse, improve behavioral stability, and enhance long-term
disease management in individuals with schizophrenia spectrum disorders and other psychiatric
conditions associated with psychosis. However, therapeutic outcomes remain highly
heterogeneous, reflecting the biological complexity of psychotic disorders and substantial
variability in individual responses to pharmacological interventions.

The analysis highlights that dopamine neurotransmission continues to represent a central
mechanism underlying antipsychotic efficacy. The relationship between dopamine D2 receptor
modulation and clinical response remains strongly supported by neuroimaging studies,
pharmacological investigations, and decades of clinical experience. Most effective antipsychotic
medications influence dopaminergic signaling within mesolimbic pathways, reducing excessive
dopamine activity associated with hallucinations, delusions, and disorganized thinking.
Nevertheless, the results also demonstrate that excessive dopamine inhibition contributes
directly to several major treatment limitations, including extrapyramidal symptoms,
hyperprolactinemia, and impaired motivation.

The evolution from first-generation antipsychotics to second-generation and third-generation
agents reflects progressive attempts to achieve therapeutic dopamine modulation while
minimizing adverse consequences. First-generation antipsychotics remain effective for acute
psychosis and positive symptom control; however, their clinical limitations are strongly
associated with high dopamine D2 receptor occupancy and increased risk of movement-related
adverse effects. The widespread introduction of atypical antipsychotics represented a significant
advancement because serotonin—dopamine receptor interactions provided improved
tolerability and broader therapeutic profiles.

The findings indicate that atypical antipsychotics demonstrate substantial differences in
receptor-binding characteristics, which translate into clinically meaningful variations in safety
and efficacy. Clozapine remains the most effective medication for treatment-resistant
schizophrenia and continues to represent the reference standard when adequate trials of other
antipsychotics fail. The superior efficacy of clozapine appears to result from its complex
pharmacological profile involving dopamine, serotonin, glutamate, cholinergic, histaminergic,
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and adrenergic systems. However, its clinical use requires careful risk management due to
potentially severe adverse effects, including agranulocytosis, myocarditis, seizures, metabolic
disturbances, and gastrointestinal complications.

The evidence regarding clozapine emphasizes the importance of balancing therapeutic benefit
with safety surveillance. Structured monitoring programs, including regular hematological
evaluation and metabolic assessment, have substantially improved the safety profile of this
medication. The clozapine model demonstrates how pharmacovigilance systems can transform
a high-risk medication into an essential therapeutic option for patients with severe and
refractory psychiatric illness.

Comparative evaluation of second-generation antipsychotics demonstrates that differences in
clinical effectiveness are often less pronounced than differences in tolerability profiles.
Medications such as olanzapine provide strong symptom control but are associated with
significant metabolic consequences, whereas agents such as ziprasidone and aripiprazole
generally demonstrate more favorable metabolic profiles. These findings reinforce the
importance of individualized medication selection rather than universal prescribing strategies.
The emergence of dopamine partial agonists represents a major conceptual development in
antipsychotic pharmacology. Unlike traditional dopamine antagonists, partial agonists provide
functional stabilization of dopaminergic neurotransmission. The results indicate that this
mechanism may reduce the incidence of certain adverse effects while maintaining antipsychotic
efficacy. Aripiprazole, brexpiprazole, and cariprazine demonstrate the potential advantages of
receptor modulation rather than complete receptor inhibition. Particularly, cariprazine’s
preferential activity at dopamine D3 receptors has generated interest regarding potential
benefits for negative symptoms and cognitive impairment, although further research remains
necessary.

The clinical analysis further demonstrates that antipsychotic therapy extends beyond
schizophrenia management. Antipsychotic agents have become integral components of
treatment strategies for bipolar disorder, psychotic depression, autism spectrum disorder-
associated irritability, and several other psychiatric conditions. Their expanding clinical utility
reflects increasing recognition that dysregulation of dopamine, serotonin, and related
neurotransmitter networks contributes to multiple neuropsychiatric syndromes.

In bipolar disorder, antipsychotics demonstrate substantial efficacy in acute mania and
maintenance treatment. Several atypical antipsychotics provide rapid reduction of manic
symptoms, including agitation, impulsivity, elevated mood, and psychotic manifestations. The
evidence suggests that treatment selection should consider both efficacy and long-term
tolerability, particularly because many individuals with bipolar disorder require prolonged
pharmacological management. Metabolic adverse effects, sedation, and adherence challenges
remain important factors influencing therapeutic success.

The analysis of antipsychotic use in depressive disorders demonstrates the increasing
importance of augmentation strategies. Certain atypical antipsychotics enhance antidepressant
response in individuals with treatment-resistant depression, likely through complex modulation
of serotonergic, dopaminergic, and noradrenergic systems. However, careful clinical assessment
remains essential because augmentation therapy introduces additional risks related to metabolic
changes, movement disorders, and long-term medication burden.

One of the most significant findings emerging from current evidence is that symptom reduction
alone is insufficient as the primary measure of therapeutic success. Modern psychiatric care
increasingly emphasizes functional recovery, cognitive improvement, social reintegration,
employment capacity, and quality of life. Traditional antipsychotic therapies demonstrate limited
effectiveness against negative symptoms and cognitive deficits, representing major areas of
unmet clinical need.
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The results indicate that future progress in antipsychotic treatment requires expansion beyond
dopamine-centered models. Increasing evidence supports the involvement of glutamatergic
dysfunction, GABAergic abnormalities, neuroinflammation, oxidative stress, mitochondrial
dysfunction, and altered synaptic plasticity in psychotic disorders. These findings have stimulated
research into novel therapeutic targets capable of addressing symptom domains that remain
poorly responsive to existing medications.

Glutamate-based therapeutic approaches represent one of the most promising areas of
investigation. The association between NMDA receptor dysfunction and cognitive impairment
has encouraged development of agents targeting glutamate signaling pathways. Although
clinical translation remains challenging, these approaches may provide future opportunities for
improving cognitive symptoms and functional outcomes.

The analysis of adverse effects confirms that medication safety remains a central determinant of
treatment success. Antipsychotic-related toxicity represents a complex interaction between
pharmacological properties, individual susceptibility, genetic factors, environmental influences,
and concurrent medications. Extrapyramidal symptoms, metabolic syndrome, cardiovascular
risks, endocrine disturbances, and rare severe reactions require systematic prevention and
management strategies.

Metabolic complications represent one of the greatest challenges associated with modern
antipsychotic therapy. The results demonstrate that weight gain, insulin resistance, diabetes
mellitus, and dyslipidemia significantly contribute to increased cardiovascular morbidity among
individuals receiving long-term antipsychotic treatment. These findings emphasize the necessity
of continuous metabolic monitoring and early intervention.

Preventive strategies including lifestyle modification, nutritional interventions, physical activity
programs, careful medication selection, and appropriate pharmacological management of
metabolic abnormalities should be integrated into routine psychiatric care. The balance between
psychiatric stabilization and physical health protection represents a fundamental principle of
contemporary antipsychotic management.

The findings of this comprehensive evaluation further demonstrate that successful antipsychotic
therapy requires a multidimensional approach integrating pharmacological efficacy, adverse-
effect prevention, patient-specific characteristics, and continuous therapeutic monitoring. The
historical emphasis on symptom reduction has gradually shifted toward a broader model of
psychiatric care that prioritizes long-term functional recovery, prevention of relapse,
preservation of physical health, and optimization of quality of life.

The management of antipsychotic-induced neurological adverse effects remains a significant
clinical challenge. Extrapyramidal symptoms continue to represent a major limitation of
dopamine receptor antagonism, particularly among individuals receiving high-potency first-
generation antipsychotics. The results confirm that the risk of motor complications is strongly
associated with dopamine D2 receptor occupancy, dose intensity, treatment duration, patient
age, and individual vulnerability. Acute dystonia, akathisia, drug-induced Parkinsonism, and
tardive dyskinesia require early recognition because delayed intervention may result in
persistent impairment and reduced adherence.

Current evidence supports individualized strategies for preventing and managing extrapyramidal
toxicity. These include selecting medications with lower propensity for dopamine blockade-
related complications, using the lowest effective dose, gradual dose adjustment, and regular
assessment of movement disorders. The introduction of standardized evaluation instruments for
extrapyramidal symptoms and tardive dyskinesia has improved clinical recognition and
facilitated treatment optimization. Furthermore, newer pharmacological approaches targeting
vesicular monoamine transporter regulation have expanded therapeutic possibilities for patients

experiencing persistent tardive dyskinesia.
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Akathisia deserves particular attention because it may be underestimated in clinical practice
despite its profound impact on patient experience. The subjective distress associated with severe
restlessness may contribute to treatment discontinuation, emotional deterioration, and
increased risk of self-harm behaviors. Differentiating akathisia from anxiety, agitation, or
worsening psychosis is essential for appropriate management. Clinical evidence supports
medication adjustment, switching strategies, and selected pharmacological interventions when
clinically indicated.

Endocrine adverse effects represent another important consequence of antipsychotic
treatment. Dopamine blockade within the tuberoinfundibular pathway results in increased
prolactin secretion, leading to hyperprolactinemia-associated complications. The findings
demonstrate that prolonged elevation of prolactin may negatively affect reproductive function,
sexual health, bone metabolism, and psychological well-being. Women may experience
menstrual abnormalities, infertility, or galactorrhea, while men may develop decreased libido,
erectile dysfunction, gynecomastia, and reduced testosterone levels.

The differential effects of antipsychotic agents on prolactin regulation highlight the importance
of pharmacological selection. Dopamine partial agonists generally demonstrate lower risks of
prolactin elevation and may represent appropriate alternatives for patients experiencing
clinically significant endocrine complications. Monitoring prolactin concentrations should be
considered in symptomatic individuals and in patients receiving medications with known high
prolactin liability.

Cardiovascular safety remains a fundamental consideration in long-term antipsychotic
treatment. The results indicate that antipsychotic-associated cardiovascular risks arise through
multiple mechanisms, including metabolic disturbances, direct electrophysiological effects,
autonomic modulation, and interactions with other medications. QT interval prolongation
represents a clinically important concern because it may increase susceptibility to ventricular
arrhythmias, particularly in patients with underlying cardiac disease, electrolyte abnormalities,
or polypharmacy.

A comprehensive cardiovascular risk assessment before and during antipsychotic treatment is
therefore essential. Evaluation of personal and family cardiac history, baseline
electrocardiography when indicated, electrolyte monitoring, and careful review of interacting
medications contribute to safer prescribing practices. These measures are particularly relevant
in vulnerable populations, including elderly patients and individuals receiving multiple
psychotropic agents.

Neuroleptic malignant syndrome remains one of the most serious acute toxicities associated
with antipsychotic medications. Although relatively uncommon, this syndrome represents a
medical emergency requiring rapid diagnosis and intervention. The findings emphasize that
neuroleptic malignant syndrome reflects complex interactions between dopamine blockade,
individual susceptibility, environmental factors, and medication exposure. Early recognition of
clinical manifestations, including severe rigidity, hyperthermia, autonomic instability, altered
consciousness, and elevated muscle enzymes, is critical for reducing morbidity and mortality.
The analysis of antipsychotic toxicity highlights the importance of pharmacovigilance as an
integral component of psychiatric practice. Pharmacovigilance systems provide essential
mechanisms for identifying rare adverse reactions, evaluating long-term safety outcomes, and
improving medication management. Unlike controlled clinical trials, which often involve carefully
selected populations, pharmacovigilance databases capture medication experiences across
diverse patient groups, including individuals with complex medical conditions and multiple
medications.

Real-world evidence has significantly expanded understanding of antipsychotic safety profiles.
Large observational studies have identified important associations between specific
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medications, treatment duration, patient characteristics, and long-term outcomes. Such
evidence complements randomized clinical trials by providing insights into routine clinical
effectiveness and safety.

The integration of electronic health records, pharmacological databases, and artificial
intelligence-based analytical approaches represents a major advancement in pharmacovigilance.
Machine learning algorithms have the potential to identify previously unrecognized safety signals
by analyzing large volumes of clinical information. These approaches may improve early
detection of adverse reactions and support proactive risk management.

Pharmacogenomics represents one of the most promising developments in individualized
antipsychotic treatment. The results demonstrate that genetic variability contributes
significantly to differences in medication response, metabolism, and adverse-effect
susceptibility. Unlike traditional prescribing approaches based primarily on clinical observation,
pharmacogenomic strategies aim to incorporate biological information into medication selection
and dose optimization.

Cytochrome P450 enzyme polymorphisms remain among the most clinically relevant genetic
factors influencing antipsychotic pharmacokinetics. CYP2D6 variation significantly affects
metabolism of several commonly prescribed agents, including risperidone and aripiprazole.
Patients with reduced enzyme activity may experience higher drug exposure and increased
toxicity risk, whereas individuals with increased metabolic activity may demonstrate reduced
therapeutic response.

The clinical relevance of CYP1A2 variability is particularly evident with clozapine and olanzapine
therapy. Environmental factors such as cigarette smoking influence CYP1A2 activity and can
substantially alter plasma concentrations. Changes in smoking behavior may therefore require
medication reassessment to prevent unexpected toxicity or therapeutic failure.

Beyond metabolic pathways, genetic variations affecting neurotransmitter receptors and
transport systems may contribute to differences in antipsychotic response. Dopamine receptor
genes, serotonin receptor genes, and genes involved in neuronal signaling pathways have been
investigated as potential predictors of treatment outcomes. Although many associations remain
under investigation, advances in genomic technologies continue to improve understanding of
biological heterogeneity among individuals with psychotic disorders.

The findings suggest that future clinical implementation of pharmacogenomics will likely require
integration of multiple genetic markers rather than reliance on individual polymorphisms.
Psychiatric disorders are highly polygenic, and medication response is influenced by complex
interactions between genetic, environmental, and clinical variables. Therefore, comprehensive
predictive models combining genomic information with clinical characteristics may provide the
greatest benefit.

Therapeutic drug monitoring represents another important component of precision
antipsychotic therapy. The results indicate that plasma concentration monitoring can provide
valuable information in situations involving treatment resistance, suspected non-adherence,
unexpected adverse effects, drug interactions, or significant physiological changes. By providing
objective information regarding medication exposure, therapeutic drug monitoring supports
rational dose adjustment and individualized treatment planning.

Clozapine remains the most established example of clinically valuable therapeutic drug
monitoring among antipsychotic medications. Plasma concentration assessment may assist in
identifying patients who require dose optimization and may reduce unnecessary dose escalation
associated with toxicity. In addition, inflammatory states, smoking changes, and metabolic
alterations may significantly influence clozapine clearance, emphasizing the importance of
dynamic monitoring.
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Population pharmacokinetic modeling and pharmacometric approaches are increasingly being
applied to antipsychotic treatment optimization. These mathematical frameworks incorporate
patient characteristics such as age, body weight, organ function, genetics, and concurrent
medications to predict drug exposure and guide individualized dosing. Such approaches
represent an important bridge between pharmacology and precision medicine.

The results further demonstrate that the future of antipsychotic therapy will increasingly depend
on integration of multiple scientific disciplines. Neuropharmacology, genomics, artificial
intelligence, digital medicine, and clinical pharmacology are converging to create new models of
psychiatric treatment. This interdisciplinary approach has the potential to improve therapeutic
precision while reducing the burden associated with ineffective treatment and medication-
related harm.

The integration of pharmacogenomics, therapeutic drug monitoring, and advanced
computational approaches represents a fundamental transformation in the management of
psychotic disorders. The results of contemporary research indicate that the future of
antipsychotic therapy will depend increasingly on individualized treatment algorithms capable of
incorporating genetic, molecular, clinical, and environmental variables. This transition reflects a
movement away from traditional empirical prescribing toward a precision psychiatry framework
in which therapeutic decisions are guided by measurable biological characteristics and patient-
specific risk profiles.

Precision medicine approaches in psychiatry aim to overcome the limitations associated with
current diagnostic and therapeutic models. Unlike many areas of medicine where molecular
biomarkers guide treatment selection, psychiatric disorders have historically relied primarily on
symptom-based classification systems. Although diagnostic criteria remain clinically valuable,
they do not fully capture the biological heterogeneity underlying psychotic disorders. Individuals
with the same clinical diagnosis may exhibit distinct neurobiological mechanisms, variable
treatment responses, and different susceptibility to adverse effects.

The findings indicate that precision psychiatry requires integration of multiple information
domains, including genomic data, neuroimaging characteristics, inflammatory biomarkers,
metabolic profiles, electrophysiological measurements, digital behavioral indicators, and
longitudinal clinical outcomes. Such multidimensional approaches may allow identification of
patient subgroups with specific biological characteristics and facilitate selection of the most
appropriate therapeutic intervention.

Artificial intelligence and machine learning technologies are increasingly contributing to this
emerging paradigm. The analysis demonstrates that artificial intelligence-based systems have
the potential to enhance prediction of treatment response, identify relapse risk, optimize
medication selection, and improve clinical decision-making. Machine learning algorithms can
analyze complex datasets containing thousands of variables that may exceed the analytical
capacity of conventional clinical approaches.

In antipsychotic pharmacotherapy, artificial intelligence models have been investigated for
predicting medication response based on clinical history, demographic characteristics, genetic
information, brain imaging findings, and treatment trajectories. These approaches may
eventually assist clinicians in identifying patients who are more likely to respond to specific
medications, including clozapine or dopamine partial agonists, while avoiding unnecessary
exposure to ineffective treatments.

Digital biomarkers represent another emerging area of innovation. Continuous monitoring
through smartphones, wearable devices, and remote assessment technologies may provide
objective information regarding changes in behavior, sleep patterns, activity levels, speech
characteristics, and social interaction. Such information may facilitate early detection of
symptom worsening and enable preventive intervention before severe relapse occurs.
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The application of digital technologies may be particularly valuable in schizophrenia and related
disorders because relapse is frequently preceded by subtle behavioral and functional changes.
Traditional clinical assessments performed during scheduled appointments may fail to capture
these dynamic fluctuations. Continuous monitoring systems may therefore provide a more
comprehensive understanding of disease progression and treatment effectiveness.

However, the implementation of artificial intelligence and digital psychiatry requires careful
evaluation of ethical, clinical, and regulatory considerations. Algorithms must demonstrate
reliability, transparency, and clinical validity before widespread adoption. Potential risks include
algorithmic bias, unequal access to digital technologies, privacy concerns, and inappropriate
reliance on automated recommendations. Therefore, artificial intelligence should function as a
supportive clinical tool rather than a replacement for professional judgment and therapeutic
relationships.

The results further emphasize the importance of patient-centered approaches in optimizing
antipsychotic therapy. Medication effectiveness is influenced not only by pharmacological
properties but also by patient preferences, treatment expectations, psychosocial circumstances,
adherence behavior, and therapeutic alliance. Shared decision-making between clinicians and
patients improves treatment engagement and may enhance long-term outcomes.

Medication adherence remains one of the most significant challenges in the management of
psychotic disorders. The chronic nature of schizophrenia and related conditions, combined with
limited insight, cognitive impairment, adverse effects, and social factors, contributes to
discontinuation of treatment. Non-adherence is strongly associated with relapse, hospitalization,
increased healthcare costs, and reduced functional recovery.

The findings demonstrate that long-acting injectable antipsychotic formulations provide an
important strategy for improving treatment continuity. By maintaining more stable plasma
concentrations and reducing dependence on daily medication administration, these
formulations may decrease relapse risk among selected patients. Furthermore, long-acting
preparations allow healthcare providers to identify treatment interruption more accurately and
intervene earlier.

Nevertheless, medication adherence should not be considered solely a patient-related issue.
Adherence is influenced by medication tolerability, therapeutic communication, healthcare
accessibility, stigma, socioeconomic factors, and patient involvement in treatment decisions.
Comprehensive adherence strategies should therefore include education, psychosocial support,
adverse-effect management, and collaborative care planning.

The analysis also highlights the importance of considering physical health outcomes in individuals
receiving long-term antipsychotic treatment. Individuals with severe mental illness experience
significantly increased rates of cardiovascular disease, metabolic disorders, and reduced life
expectancy compared with the general population. Antipsychotic-associated metabolic effects
contribute to this health disparity, emphasizing the necessity of integrated psychiatric and
medical care.

Routine monitoring of metabolic parameters should therefore be regarded as a fundamental
component of antipsychotic management. Early identification of weight gain, impaired glucose
regulation, hypertension, and lipid abnormalities allows timely intervention and may prevent
long-term complications. Clinical strategies should incorporate lifestyle interventions, nutritional
support, physical activity programs, and appropriate medical treatment when required.

The relationship between antipsychotic therapy and inflammation represents another emerging
area of investigation. Increasing evidence suggests that immune dysregulation and inflammatory
processes may contribute to the development and progression of psychotic disorders. Elevated
inflammatory markers, altered cytokine activity, and microglial activation have been identified in
subsets of patients, suggesting potential opportunities for biomarker-guided interventions.
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Anti-inflammatory and immunomodulatory strategies are currently being explored as
complementary approaches in psychiatric treatment. Although results remain preliminary, these
approaches may become particularly relevant for biologically defined patient groups
demonstrating immune-related abnormalities. Future research will be required to determine
which individuals may benefit most from such interventions.

The role of oxidative stress and mitochondrial dysfunction in psychotic disorders has also gained
increasing attention. Abnormal regulation of oxidative processes may contribute to neuronal
dysfunction, impaired synaptic communication, and disease progression. Therapeutic strategies
targeting oxidative pathways and neuroprotection represent promising areas for future
investigation.

Emerging therapeutic innovations are also expanding beyond traditional small-molecule
antipsychotics. Novel drug delivery systems, receptor-selective compounds, neuroprotective
agents, and combination therapies are being investigated to improve efficacy and safety. The
development of medications capable of addressing negative symptoms and cognitive
impairment remains a particularly important objective because these symptom domains are
strongly associated with disability.

The results indicate that future antipsychotic development will likely focus on several key
principles: improved targeting of disease mechanisms, reduced adverse effects, enhanced
cognitive outcomes, prevention of relapse, and promotion of functional recovery. Successful
therapeuticinnovation will require integration of molecular neuroscience, clinical pharmacology,
computational biology, and patient-centered research.

The expanding field of pharmacovigilance will continue to play a critical role in evaluating
emerging therapies. As new medications enter clinical practice, long-term safety monitoring will
be essential for identifying rare adverse events, assessing effectiveness in diverse populations,
and guiding regulatory decisions. International collaboration and standardized data collection
will strengthen the ability to detect safety signals and improve medication management.

The evidence reviewed demonstrates that antipsychotic pharmacotherapy has progressed from
a relatively simple model of dopamine receptor inhibition toward a sophisticated discipline
incorporating molecular neuroscience, personalized medicine, and advanced technology.
Current medications provide substantial benefits for millions of individuals worldwide; however,
important challenges remain regarding treatment resistance, adverse effects, cognitive
impairment, and individualized therapeutic selection.

The future of antipsychotic therapy will depend on continued development of biologically
informed treatment strategies. Integration of pharmacogenomics, therapeutic drug monitoring,
artificial intelligence, digital health technologies, and novel neurobiological targets offers the
possibility of creating more precise, effective, and safer interventions. These advances may
ultimately transform psychiatric treatment from symptom management toward personalized
disease modification and long-term functional recovery.

The comprehensive evaluation of current evidence indicates that antipsychotic
pharmacotherapy is undergoing a fundamental transformation characterized by increasing
molecular complexity, individualized treatment strategies, and integration of multidisciplinary
scientific approaches. The historical paradigm of selecting medications primarily according to
diagnostic category and symptom severity is gradually being replaced by a more sophisticated
framework that incorporates neurobiological mechanisms, pharmacokinetic variability, genetic
determinants, environmental influences, and patient-specific therapeutic goals.

One of the most important findings emerging from contemporary research is the recognition
that treatment response to antipsychotic medications is highly heterogeneous. Although
antipsychotics demonstrate significant efficacy at the population level, individual patients may
experience dramatically different therapeutic outcomes. Some individuals achieve rapid and
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sustained symptom remission, whereas others demonstrate partial response, persistent
symptoms, treatment resistance, or unacceptable toxicity. This variability emphasizes the
limitations of conventional prescribing approaches and supports the development of predictive
models capable of identifying optimal therapeutic strategies before treatment initiation.

The results indicate that treatment-resistant psychosis remains one of the greatest unresolved
challenges in psychiatric pharmacotherapy. Despite numerous available antipsychotic agents, a
substantial proportion of patients continue to experience persistent hallucinations, delusions,
negative symptoms, and functional impairment. Current evidence confirms that clozapine
remains the most effective pharmacological option for treatment-resistant schizophrenia;
however, barriers including safety concerns, monitoring requirements, clinician familiarity, and
patient acceptance limit its broader implementation.

Improving the utilization of clozapine represents an important clinical priority. Evidence suggests
that delayed initiation of clozapine after failure of multiple antipsychotic trials may contribute to
prolonged suffering, unnecessary hospitalization, and reduced functional outcomes. Enhanced
clinician education, improved monitoring systems, and patient-centered approaches may
facilitate more appropriate use of this highly effective medication.

The findings also emphasize the importance of distinguishing pharmacological treatment
resistance from pseudo-resistance. Inadequate response may result from insufficient dosage,
poor adherence and inappropriate duration of treatment, drug interactions, rapid metabolism,
or incorrect diagnosis rather than true biological resistance. Therapeutic drug monitoring and
comprehensive clinical assessment can assist in identifying these factors and preventing
unnecessary medication changes.

Pharmacokinetic variability represents a major contributor to differences in antipsychotic
exposure and therapeutic outcomes. The analysis demonstrates that factors such as age, body
composition, hepatic function, renal function, smoking status, inflammation, concurrent
medications, and genetic variation significantly influence drug concentrations. Understanding
these variables is essential for optimizing dosage and preventing avoidable toxicity.

The interaction between inflammation and antipsychotic metabolism represents an emerging
area of clinical importance. Acute inflammatory states may alter cytochrome P450 enzyme
activity and subsequently modify plasma concentrations of certain medications. This
phenomenon is particularly relevant for drugs with narrow therapeutic ranges, where
unexpected increases in exposure may lead to severe adverse reactions. Future treatment
models may incorporate inflammatory biomarkers alongside pharmacokinetic monitoring to
improve safety.

The evidence further supports the importance of interdisciplinary collaboration in modern
antipsychotic management. Optimal care requires cooperation among psychiatrists, clinical
pharmacologists, pharmacists, nurses, genetic specialists, primary healthcare providers, and
other healthcare professionals. Each discipline contributes unique expertise necessary for
comprehensive medication management.

Clinical pharmacists and pharmacologists have an increasingly important role in contemporary
psychiatric care. Their contributions include medication reconciliation, evaluation of drug
interactions, therapeutic drug monitoring interpretation, adverse reaction prevention,
pharmacogenomic consultation, and patient education. Integration of pharmacological expertise
into psychiatric teams has the potential to improve treatment safety and effectiveness.

The results also demonstrate the importance of comprehensive outcome assessment.
Traditional evaluation of antipsychotic efficacy has focused primarily on reduction of psychotic
symptoms; however, modern therapeutic goals extend beyond symptom control. Functional
recovery, cognitive improvement, social participation, occupational performance,
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independence, and quality of life are increasingly recognized as essential indicators of successful
treatment.

Cognitive impairment remains one of the most persistent and disabling components of
schizophrenia. Current antipsychotic medications provide limited improvement in cognitive
domains such as attention, working memory, executive function, and processing speed. This
limitation represents a critical unmet therapeutic need because cognitive deficits strongly
predict long-term functional outcomes.

Research into cognitive enhancement strategies has therefore become an important component
of next-generation antipsychotic development. Potential approaches include glutamatergic
modulation, cholinergic enhancement, neuroprotective interventions, cognitive remediation
combined with pharmacotherapy, and agents targeting synaptic plasticity pathways. Although
many approaches remain experimental, they represent important directions for future
psychiatric innovation.

The analysis highlights the growing importance of early intervention strategies in psychotic
disorders. Evidence indicates that reducing the duration of untreated psychosis may improve
clinical outcomes and functional recovery. Early identification of individuals at high risk for
psychosis, timely initiation of appropriate treatment, and comprehensive psychosocial support
represent important components of modern psychiatric care.

However, early intervention requires careful consideration of risk-benefit balance, particularly
when initiating long-term pharmacological treatment in younger individuals. Personalized
assessment of symptom severity, functional decline, biological risk factors, and patient
preferences is essential to ensure appropriate clinical decision-making.

The role of lifestyle and environmental factors in antipsychotic treatment outcomes is
increasingly recognized. Physical activity, nutrition, sleep regulation, stress management, and
social support influence both psychiatric symptoms and medication-related health risks.
Integrated treatment models combining pharmacological interventions with psychosocial and
lifestyle approaches may provide superior outcomes compared with medication alone.

The results demonstrate that prevention and management of antipsychotic-associated
metabolic complications require proactive rather than reactive approaches. Monitoring should
begin at treatment initiation and continue throughout therapy. Early identification of weight gain
or metabolic abnormalities allows clinicians to modify treatment plans before irreversible
complications develop.

Pharmacological strategies to mitigate metabolic adverse effects are also being investigated.
Adjunctive interventions targeting weight regulation, glucose metabolism, and insulin sensitivity
may provide additional support for patients requiring medications with higher metabolic risk
profiles. Future research should continue evaluating optimal strategies for balancing psychiatric
efficacy with physical health protection.

The emergence of novel antipsychotic compounds targeting alternative biological pathways
represents a promising advancement. Current research is investigating compounds affecting
muscarinic receptors, trace amine-associated receptors, glutamate systems, inflammatory
pathways, and intracellular signaling mechanisms. These approaches aim to overcome the
limitations of existing therapies by addressing broader aspects of disease biology.

Muscarinic receptor modulation has attracted particular interest because cholinergic
dysfunction may contribute to cognitive impairment and negative symptoms. Novel agents
influencing muscarinic receptor activity represent an important area of investigation and may
expand therapeutic options beyond traditional dopamine-centered approaches.

The development of biomarkers remains a central requirement for advancing precision
psychiatry. Reliable biomarkers could assist in diagnosis, prediction of treatment response,
identification of adverse-effect risk, and monitoring of disease progression. Although significant
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progress has been made in genomic, imaging, and molecular research, translation into routine
clinical practice remains challenging.

Future research should prioritize large-scale longitudinal studies integrating multiple biological
and clinical variables. Such studies may help identify reproducible predictors of treatment
outcomes and establish clinically practical precision medicine frameworks.

The increasing availability of large healthcare datasets provides unprecedented opportunities for
advancing psychiatric research. Real-world evidence, combined with genomic information and
artificial intelligence-based analysis, may reveal previously unrecognized relationships between
patient characteristics, treatment strategies, and outcomes. These approaches may accelerate
discovery and improve clinical decision-making.

Nevertheless, technological advancement must be accompanied by ethical responsibility.
Psychiatric information is highly sensitive, and protection of patient privacy remains essential.
Transparent governance frameworks, informed consent procedures, and responsible data
management practices are necessary to ensure that precision medicine develops in an ethical
and patient-centered manner.

The findings of this comprehensive review demonstrate that antipsychotic therapy has entered
a new era characterized by integration of pharmacology, neuroscience, genetics, digital
technologies, and individualized clinical care. While current medications have transformed the
prognosis of psychotic disorders, significant opportunities remain for improving efficacy,
reducing toxicity, and achieving meaningful functional recovery.

The future direction of antipsychotic research should focus on developing therapies that are not
only effective in reducing psychotic symptoms but also capable of improving cognition, social
functioning, and overall quality of life. A successful next generation of antipsychotic interventions
will likely emerge from the convergence of precision medicine, advanced pharmacology,
biomarker discovery, and innovative healthcare technologies.

The comprehensive evaluation of contemporary antipsychotic pharmacotherapy demonstrates
that the future advancement of psychiatric treatment depends on achieving a balance between
pharmacological efficacy, safety optimization, biological personalization, and improvement of
long-term patient-centered outcomes. The accumulated evidence indicates that antipsychotic
medications remain indispensable therapeutic tools; however, their optimal application requires
a deeper understanding of disease mechanisms, individual variability, and the complex
relationship between therapeutic effects and adverse reactions.

A major conclusion derived from current evidence is that antipsychotic treatment should no
longer be viewed as a uniform pharmacological intervention applied according to diagnostic
categories alone. Instead, psychotic disorders should be conceptualized as biologically
heterogeneous conditions involving multiple interacting pathways. This perspective supports the
transition toward stratified treatment approaches in which medication selection is informed by
symptom dimensions, molecular characteristics, genetic profiles, metabolic vulnerability, and
previous therapeutic response.

The development of precision psychiatry represents a significant advancement in this direction.
Unlike traditional psychiatric treatment models based primarily on clinical observation, precision
psychiatry seeks to integrate biological information with clinical expertise to improve therapeutic
decision-making. The results suggest that successful implementation of precision approaches
requires collaboration between neuroscience, pharmacology, genomics, computational
sciences, and clinical medicine.

One of the most important implications of precision psychiatry is the possibility of reducing the
current trial-and-error approach to antipsychotic prescribing. Delayed identification of effective
treatment contributes to prolonged symptom burden, increased hospitalization rates, functional
decline, and reduced quality of life. Predictive models capable of identifying the most
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appropriate medication at the beginning of treatment could significantly improve clinical
outcomes.

Pharmacogenomic-guided prescribing represents a promising component of this
transformation. Although current evidence supports the clinical relevance of several genetic
variants affecting antipsychotic metabolism and response, routine implementation remains
limited. The findings suggest that future pharmacogenomic applications will require integration
of multiple genetic markers with clinical variables rather than reliance on isolated
polymorphisms.

The complexity of psychiatric disorders indicates that medication response is influenced by
networks of interacting genes rather than single genetic determinants. Therefore, polygenic risk
models, genome-wide association studies, and multi-omics approaches may provide more
accurate predictions of treatment outcomes. Combining genomic information with
transcriptomic, proteomic, metabolomic, and neuroimaging data may allow identification of
biologically meaningful subgroups of patients.

The results also emphasize the importance of therapeutic drug monitoring as a practical bridge
between pharmacology and precision medicine. While genetic information provides insight into
potential metabolic capacity, therapeutic drug monitoring reflects actual medication exposure
under real clinical conditions. This combination may allow clinicians to determine whether
treatment failure results from inadequate drug concentration, biological non-response, or other
clinical factors.

The application of therapeutic drug monitoring may be particularly valuable in complex clinical
situations, including treatment resistance, polypharmacy, pregnancy, elderly patients and
hepatic dysfunction, smoking changes, and suspected drug interactions. By providing objective
pharmacokinetic information, monitoring can support rational dose adjustment and improve
medication safety.

The relationship between pharmacokinetics and pharmacodynamics remains central to
optimizing antipsychotic therapy. Drug concentration alone does not fully determine clinical
response because receptor sensitivity, downstream signaling mechanisms, and disease-related
biological factors also influence therapeutic outcomes. Future models integrating
pharmacokinetic and pharmacodynamic parameters may provide more accurate predictions of
individual treatment response.

The findings further highlight the importance of developing safer antipsychotic medications with
improved tolerability profiles. Although current agents provide substantial benefit, adverse
effects remain a major determinant of treatment discontinuation. Future drug development
should prioritize compounds capable of maintaining antipsychotic efficacy while minimizing
metabolic, neurological, cardiovascular, and endocrine complications.

A particularly important objective is the development of medications that effectively address
negative symptoms and cognitive dysfunction. These symptom domains contribute substantially
to disability and remain insufficiently treated by currently available therapies. Improving
cognition, motivation, emotional engagement, and social functioning should become central
goals of future antipsychotic innovation.

The emergence of novel mechanisms beyond dopamine modulation provides promising
opportunities.  Research  targeting glutamatergic  pathways, cholinergic  systems,
neuroinflammatory processes, oxidative stress mechanisms, and synaptic plasticity may lead to
therapeutic approaches capable of addressing broader aspects of psychotic disorders. These
strategies may complement existing dopamine-based treatments or provide alternative options
for individuals who respond inadequately to current medications.

The role of neuroinflammation represents a particularly important area of investigation.
Increasing evidence suggests that immune alterations may contribute to psychosis in biologically
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defined subgroups of patients. Identification of inflammatory biomarkers may allow
development of targeted therapeutic strategies and improve understanding of disease
heterogeneity.

Similarly, oxidative stress and mitochondrial dysfunction have emerged as potential contributors
to neuronal vulnerability in psychotic disorders. Therapeutic approaches aimed at enhancing
neuroprotection, restoring cellular energy balance, and reducing oxidative damage may
represent future avenues for intervention.

The results also demonstrate the growing importance of integrated care models. Antipsychotic
medication alone is rarely sufficient to achieve optimal long-term outcomes. Pharmacological
treatment should be combined with psychosocial interventions, cognitive rehabilitation, family
support, occupational strategies, and lifestyle modification programs.

Comprehensive care models are particularly important because schizophrenia and related
disorders affect multiple dimensions of human functioning. Successful treatment requires
addressing not only hallucinations and delusions but also social isolation, unemployment,
cognitive impairment, physical health problems, and reduced independence.

The findings support increased emphasis on collaborative decision-making between healthcare
providers and patients. Patients who understand treatment goals, potential benefits, and
possible adverse effects are more likely to participate actively in care and maintain adherence.
Respect for patient preferences and individual treatment priorities is therefore an essential
component of modern psychiatric practice.

The importance of reducing stigma associated with psychotic disorders and psychiatric
medications should also be emphasized. Social stigma remains a major barrier to treatment
access, adherence, and recovery. Public education, professional training, and community-based
mental healthcare initiatives are essential for improving acceptance and support for individuals
living with psychotic disorders.

From a healthcare system perspective, optimized antipsychotic management has substantial
economic implications. Effective treatment reduces hospitalization, emergency care utilization,
disability, and social costs associated with untreated or inadequately controlled psychosis.
Investment in early intervention, monitoring systems, and personalized treatment approaches
may therefore provide long-term benefits for both patients and healthcare systems.

The increasing availability of digital health technologies provides additional opportunities for
improving psychiatric care delivery. Remote monitoring, telepsychiatry, electronic medication
management systems, and digital therapeutics may expand access to specialized care, particularly
in regions with limited psychiatric resources.

However, technological solutions must be implemented with consideration of accessibility, digital
literacy, privacy protection, and clinical validation. Digital tools should enhance rather than replace
human-centered psychiatric care.

The results of this review indicate that antipsychotic pharmacotherapy is entering a period of
significant transformation. The combination of molecular neuroscience, precision medicine,
pharmacogenomics, therapeutic drug monitoring, artificial intelligence, and innovative drug
development provides unprecedented opportunities to improve treatment outcomes.
Nevertheless, several challenges remain. Many emerging biomarkers require further validation
before routine clinical application. Genetic testing availability and cost remain important
considerations. Artificial intelligence systems require rigorous evaluation to ensure accuracy,
transparency, and fairness. Novel therapeutic targets require confirmation through large-scale
clinical trials.

Future research should prioritize longitudinal studies capable of evaluating treatment outcomes
over extended periods and across diverse populations. Greater representation of different ethnic,
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geographic, and clinical groups will be essential for developing universally applicable precision
medicine strategies.

The evidence demonstrates that antipsychotic therapy has evolved from traditional receptor
blockade toward a comprehensive, individualized, and scientifically integrated approach. Current
medications have fundamentally changed the prognosis of psychotic disorders; however,
continued innovation is necessary to overcome persistent challenges related to treatment
resistance, adverse effects, cognitive impairment, and functional disability.

The next generation of antipsychotic therapeutics will likely emerge from the integration of
pharmacology, genomics, neuroscience, artificial intelligence, and patient-centered medicine.
Such advances have the potential to transform psychiatric treatment from reactive symptom
control toward proactive, predictive, and personalized care, ultimately improving safety,
effectiveness, and quality of life for individuals affected by psychotic disorders worldwide.

The optimizing antipsychotic pharmacotherapy requires continuous integration of advances in
clinical neuroscience, molecular pharmacology, pharmacogenomics, and evidence-based
psychiatric practice. Although antipsychotic medications have substantially improved the
prognosis of psychotic disorders during the past seven decades, their therapeutic success remains
constrained by considerable interindividual variability in efficacy, tolerability, and long-term
functional outcomes. Consequently, modern psychopharmacology increasingly emphasizes
individualized treatment algorithms that consider biological, clinical, environmental, and
psychosocial determinants of therapeutic response.

An important observation emerging from recent investigations is the recognition that
schizophrenia and related psychotic disorders represent biologically heterogeneous syndromes
rather than uniform disease entities. Neuroimaging, genomic, transcriptomic, proteomic, and
metabolomic studies consistently demonstrate substantial variability in underlying
pathophysiological mechanisms among affected individuals. This biological diversity likely explains
why identical pharmacological interventions produce markedly different clinical responses.
Therefore, precision medicine approaches that classify patients according to biological signatures
rather than symptom clusters alone may substantially improve therapeutic accuracy and reduce
unnecessary medication exposure.

The concept of receptor occupancy has become increasingly important in understanding
antipsychotic efficacy and toxicity. Positron emission tomography studies have consistently
demonstrated that therapeutic response generally occurs when dopamine D2 receptor occupancy
reaches an optimal range, whereas excessive receptor blockade substantially increases the risk of
extrapyramidal symptoms and hyperprolactinemia. These findings support individualized dose
optimization rather than routine administration of high-dose antipsychotic therapy. Maintaining
receptor occupancy within therapeutic windows represents one of the principal objectives of
contemporary psychopharmacology and further supports the growing role of therapeutic drug
monitoring in routine psychiatric practice.

Another significant finding involves the influence of pharmacokinetic variability on treatment
effectiveness. Numerous physiological factors, including hepatic enzyme activity, renal function,
age-related pharmacokinetic changes, obesity, inflammatory status, nutritional condition,
smoking behavior, and concomitant medications, alter systemic drug exposure. Consequently,
patients receiving identical doses may exhibit substantially different plasma concentrations,
therapeutic responses, and toxicity profiles. This variability reinforces the importance of
individualized dosing strategies based on objective pharmacokinetic assessment rather than
standardized prescribing alone.

Polypharmacy remains a controversial yet increasingly encountered aspect of psychiatric practice.
Although clinical guidelines generally recommend antipsychotic monotherapy whenever possible,
combination therapy continues to be prescribed in patients with inadequate response, severe
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symptomatology, or complex psychiatric comorbidities. The present evidence suggests that
routine antipsychotic polypharmacy offers limited additional efficacy for most patients while
substantially increasing the likelihood of adverse reactions, drug-drug interactions, medication
burden, and healthcare costs. Therefore, combination therapy should be reserved for carefully
selected clinical situations following comprehensive evaluation of therapeutic benefits and
potential risks.

Drug-drug interactions constitute another critical determinant of medication safety. Antipsychotic
agents frequently interact with antidepressants, mood stabilizers, anticonvulsants, antimicrobial
agents, cardiovascular medications, and numerous other therapeutic classes through
pharmacokinetic and pharmacodynamic mechanisms. Cytochrome P450-mediated interactions
remain particularly important because inhibition or induction of metabolic enzymes may
significantly alter plasma drug concentrations. Clinicians should therefore perform comprehensive
medication reviews before initiating or modifying antipsychotic treatment, particularly in elderly
patients and individuals receiving multiple medications.

The evidence also demonstrates that long-term antipsychotic treatment should be viewed within
the broader context of chronic disease management. Schizophrenia is associated with recurrent
episodes, persistent functional impairment, and increased risk of medical comorbidity.
Consequently, successful management extends beyond acute symptom reduction and requires
comprehensive strategies focused on relapse prevention, rehabilitation, psychosocial integration,
and preservation of physical health. Long-term continuity of treatment remains one of the
strongest predictors of favorable clinical outcomes.

Long-acting injectable antipsychotics have emerged as valuable therapeutic options for improving
adherence and reducing relapse. Compared with oral formulations, long-acting preparations
maintain relatively stable plasma drug concentrations, reduce fluctuations associated with
inconsistent medication intake, and facilitate early identification of treatment interruption. Meta-
analyses indicate that appropriately selected patients receiving long-acting injectable therapy
experience lower relapse rates, fewer psychiatric hospitalizations, and improved treatment
continuity. Nevertheless, patient preference, shared decision-making, accessibility, and
healthcare infrastructure remain essential considerations when selecting these formulations.
The growing emphasis on patient-centered care represents another important advancement in
psychiatric practice. Historically, treatment decisions were predominantly clinician-directed;
however, contemporary evidence supports collaborative decision-making that actively involves
patients in selecting therapeutic strategies. Shared decision-making enhances treatment
adherence, improves patient satisfaction, strengthens therapeutic alliance, and facilitates realistic
discussion of expected benefits and potential adverse effects. Individual treatment goals,
occupational aspirations, social functioning, family responsibilities, and quality-of-life priorities
should therefore be incorporated into therapeutic planning.

The findings further indicate that management of physical health should become an integral
component of psychiatric treatment. Individuals with severe mental illness experience
disproportionately high rates of obesity, diabetes mellitus, dyslipidemia, hypertension,
cardiovascular disease, and premature mortality. Although antipsychotic medications contribute
to metabolic risk, psychiatric illness itself, socioeconomic disadvantage, reduced access to
healthcare, sedentary lifestyle, nutritional factors, and tobacco use also play significant roles.
Consequently, multidisciplinary management involving psychiatrists, internists, endocrinologists,
cardiologists, pharmacists, dietitians, and rehabilitation specialists is essential for comprehensive
patient care.

Current evidence strongly supports structured metabolic monitoring throughout antipsychotic
therapy. Baseline evaluation should include body weight, body mass index, waist circumference,
blood pressure, fasting glucose or glycated hemoglobin, and lipid profile, followed by periodic
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reassessment according to established clinical guidelines. Early recognition of metabolic
abnormalities enables timely intervention through lifestyle modification, medication adjustment,
or pharmacological treatment of metabolic disorders. Such preventive strategies may substantially
reduce long-term cardiovascular morbidity and mortality.

An additional area receiving increasing attention involves sex-related and age-related differences
in antipsychotic response. Pharmacokinetic characteristics, hormonal influences, body
composition, and receptor sensitivity vary between males and females and across different age
groups. Elderly individuals frequently demonstrate increased sensitivity to sedation, orthostatic
hypotension, cognitive impairment, and cardiovascular complications because of physiological
changes associated with aging. Similarly, pediatric and adolescent populations exhibit unique
pharmacodynamic characteristics requiring careful dose selection and continuous monitoring.
Recognition of these differences is fundamental to individualized prescribing.

The expanding understanding of neurodevelopmental mechanisms has also influenced
contemporary concepts of psychotic disorders. Evidence suggests that schizophrenia originates
from complex interactions between genetic susceptibility and environmental exposures occurring
throughout prenatal development, childhood, adolescence, and early adulthood. Consequently,
therapeutic strategies focusing exclusively on symptom suppression may fail to address broader
neurodevelopmental abnormalities. Future interventions combining pharmacotherapy with
cognitive rehabilitation, psychosocial support, and early preventive measures may improve long-
term functional trajectories.

The role of inflammation and immune dysregulation continues to generate considerable scientific
interest. Elevated concentrations of pro-inflammatory cytokines, alterations in microglial
activation, and immune-mediated neuronal dysfunction have been observed in subsets of patients
with schizophrenia. Although anti-inflammatory interventions remain investigational,
accumulating evidence suggests that biologically stratified therapeutic approaches may eventually
identify patients who derive benefit from adjunctive immunomodulatory therapies. Such
developments further reinforce the concept that psychotic disorders encompass multiple
biological subtypes requiring individualized therapeutic strategies.

Advances in systems biology and computational neuroscience are expected to accelerate the
identification of novel therapeutic targets. Integration of multi-omics technologies with artificial
intelligence may facilitate discovery of molecular pathways associated with disease progression,
medication response, and adverse reactions. Computational modeling capable of analyzing
complex interactions among genetic, metabolic, inflammatory, neuroimaging, and clinical
variables may substantially improve prediction of treatment outcomes. These approaches have
the potential to transform psychiatric pharmacotherapy from reactive symptom management
toward proactive and predictive precision medicine.

The evidence synthesized throughout this review indicates that the future success of antipsychotic
pharmacotherapy will depend not only on the development of innovative medications but also on
optimizing implementation of existing therapies through individualized dosing, comprehensive
monitoring, pharmacogenomic integration, therapeutic drug monitoring, rigorous
pharmacovigilance, multidisciplinary collaboration, and patient-centered clinical practice.
Continued translational research bridging basic neuroscience with clinical psychiatry will be
essential for developing safer, more effective, and biologically informed therapeutic strategies. As
knowledge regarding the molecular architecture of psychotic disorders continues to expand,
antipsychotic treatment is expected to evolve from generalized pharmacological intervention
toward highly personalized therapeutic care capable of maximizing efficacy, minimizing toxicity,
improving functional recovery, and enhancing the overall quality of life of individuals affected by
severe psychiatric disorders.
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Conclusion

Antipsychotic agents remain essential components of contemporary psychiatric
pharmacotherapy, providing substantial benefits in the management of schizophrenia spectrum
disorders, bipolar disorder, psychotic depression, and other conditions associated with severe
behavioral and perceptual disturbances. This comprehensive review demonstrates that
advances in antipsychotic research have transformed therapeutic strategies from conventional
dopamine receptor blockade toward more sophisticated approaches incorporating
neuropharmacology, pharmacogenomics, precision medicine, therapeutic drug monitoring, and
evidence-based clinical practice.

Although current antipsychotic medications have significantly improved symptom control and
reduced relapse rates, important clinical challenges remain, including treatment resistance,
metabolic complications, neurological adverse effects, cardiovascular risks, endocrine
disturbances, and limited efficacy against negative symptoms and cognitive impairment.
Effective management therefore requires individualized therapeutic decision-making,
continuous safety monitoring, and integration of pharmacological interventions with
psychosocial and rehabilitative strategies.

The emergence of pharmacogenomic approaches and precision psychiatry represents a major
advancement toward personalized antipsychotic treatment. Understanding genetic variability in
drug metabolism, receptor function, and therapeutic response may enable clinicians to optimize
medication selection, minimize toxicity, and improve clinical outcomes. Therapeutic drug
monitoring further strengthens individualized care by providing objective information regarding
drug exposure and supporting rational dose optimization, particularly in complex clinical
situations.

Future developments in antipsychotic therapy are expected to arise from deeper understanding
of neurobiological mechanisms underlying psychotic disorders. Novel therapeutic targets
involving glutamatergic signaling, neuroinflammation, oxidative stress, synaptic plasticity, and
immune—brain interactions may provide opportunities to overcome limitations of existing
treatments. Furthermore, artificial intelligence, digital biomarkers, and advanced computational
approaches have the potential to enhance prediction of treatment response, early identification
of relapse, and implementation of personalized interventions.

Despite remarkable progress, continued interdisciplinary research is required to establish
clinically validated biomarkers, improve therapeutic precision, and develop safer and more
effective medications. The integration of molecular neuroscience, clinical pharmacology,
genomics, and patient-centered care will define the future direction of antipsychotic treatment.
Ultimately, the goal of modern antipsychotic pharmacotherapy is not only the reduction of
psychotic symptoms but also the achievement of sustained recovery, improved functioning,
enhanced quality of life, and long-term well-being for individuals affected by psychiatric
disorders.

Recommendations

Future advancements in antipsychotic pharmacotherapy should focus on the implementation of
personalized, evidence-based treatment strategies that integrate clinical characteristics with
pharmacogenomic, neurobiological, and pharmacokinetic information. Routine incorporation of
precision medicine approaches, including validated pharmacogenetic testing and therapeutic
drug monitoring, should be encouraged to improve medication selection, optimize dosing,
reduce adverse effects, and enhance therapeutic outcomes.

Clinical practice should emphasize comprehensive monitoring protocols for patients receiving
antipsychotic medications, including regular assessment of metabolic parameters,
cardiovascular risk factors, neurological symptoms, endocrine disturbances, and potential drug
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interactions. Early identification and proactive management of adverse effects are essential for
improving medication adherence, preventing long-term complications, and promoting patient
safety.

Healthcare systems should strengthen multidisciplinary models of psychiatric care involving
psychiatrists, clinical pharmacologists, pharmacists, genetic specialists, nurses, and primary
healthcare professionals. Such collaborative approaches can improve medication management,
pharmacovigilance practices, patient education, and continuity of treatment.

Further research should prioritize the discovery and validation of reliable biomarkers capable of
predicting treatment response, adverse-effect susceptibility, and disease progression. Large-
scale longitudinal studies integrating genomics, artificial intelligence, neuroimaging, and real-
world clinical data are recommended to accelerate the development of precision psychiatry.
Future antipsychotic drug development should focus on novel therapeutic mechanisms beyond
traditional dopamine modulation, with particular attention to improving negative symptoms,
cognitive impairment, functional recovery, and overall quality of life. Emerging technologies,
including digital health platforms and artificial intelligence-based clinical decision-support
systems, should be carefully evaluated and integrated to enhance personalized psychiatric care.
The successful antipsychotic treatment requires a holistic approach that combines
pharmacological innovation, continuous safety assessment, patient-centered decision-making,
and equitable access to advanced therapeutic strategies worldwide.
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Introduction

The effectiveness of immunization programmes depends not only on the availability of
vaccines but also on public confidence in them. The WHO Immunization Agenda 2030 identifies
sustaining public trust, equitable access to services, strengthening the primary health care level
and evidence-based decision-making as priority areas [1]. According to the definition of the SAGE
Working Group, vaccine hesitancy is the delay in acceptance or the refusal of vaccination despite
the availability of vaccination services; its determinants include contextual, individual and group,
and vaccine-specific influences [2; 3].

The Behavioural and Social Drivers (BeSD) framework assesses vaccination decisions across
four domains: what people think and feel, social processes, motivation, and the practical issues of
accessing the service [4]. This approach shows that explaining non-vaccination solely by a lack of
information is insufficient. Interventions directed at behaviour itself — reminders, simplified
appointment booking, improved access — increase uptake more reliably than mass campaigns
aimed at changing attitudes [5].

In Kazakhstan the procedure for preventive vaccination is regulated by the Code "On public
health and the healthcare system" [6] and by the Government Decree adopted on its basis [7],
while the work of PHC organisations is defined by the corresponding rules [8] and the
organisational standard [9]. Compliance with regulatory requirements, however, does not in itself
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secure public trust: a facility needs to measure the actual information needs of its registered
population.

The aim of the study was to assess the level of vaccination adherence among adults
registered with a single PHC facility, together with the local factors affecting it, and on this basis
to propose communication and management measures.

Materials and methods

The study was carried out at BCMO LLP (formerly Polyclinic No. 2) in Balkhash as a single-
stage descriptive survey. The target population comprised registered residents aged 18 years and
over; participants were recruited by convenience sampling among those attending preventive
appointments, the district physician and the immunization room.

A total of 110 people were invited and 103 consented to participate (93.6%); three
incompletely completed questionnaires were excluded, and the responses of 100 respondents
were included in the analysis. Women accounted for 56% of the sample and men for 44%; by age
group, 18-30 years — 28%, 31-45 years — 39%, 46—60 years — 23%, over 60 years — 10%.
Respondents with higher or postgraduate education made up 47%, 69% had children and 91%
lived in Balkhash.

The author-developed questionnaire consisted of six content blocks: sociodemographic
characteristics; attitudes towards vaccination; sources of information; trust in health workers;
reasons for hesitancy; and readiness to be vaccinated together with the need for further
information. The instrument underwent pilot testing with 10 participants (mean completion time
12 minutes); their responses were not included in the main analysis.

Vaccination adherence was assessed through three components: recognising the need for
vaccination, trusting the medical recommendation and being ready to receive the recommended
vaccine. The data were processed using descriptive statistics; the statistical significance of
between-group differences was not assessed. Participation was voluntary and anonymous, and
informed consent was obtained from every respondent.

Results
The key indicators of vaccination adherence are presented in Table 1.

Table 1 —Key indicators of vaccination adherence among respondents registered with BCMO LLP
(n=100)

No. Indicator Positive Negative
answer, % answer, %
1 | Considers vaccination necessary 78 22
2 | Believes vaccination helps prevent infectious diseases 84 16
3 | Considers vaccines safe 72 28
4 | Trusts health workers 81 19
5 | Takes the physician's recommendation into account 83 17
6 | Ready for an individual consultation with a health 82 18
worker
7 | Considers adherence to the national immunization 79 21
schedule important
Ready to receive the recommended vaccination 76 24
Ready to use official sources of information 74 26
10 | Reports a need for additional information on 67 33
vaccination

Note — compiled by the author from the survey results.



«Scientific Results» (July 30-31, 2026). Rome, Italy, 2026 I

The data show a generally favourable attitude towards vaccination, but two systematic
gaps emerged.

The first is the gap between perceiving the collective benefit and perceiving personal
safety: 84% acknowledged the preventive role of vaccination, while 72% regarded vaccines as safe
—a difference of 12 percentage points. The source of hesitancy therefore lies not in the purpose
of vaccination but in concerns about possible adverse reactions.

The second is the gap between trust and being informed: 81% expressed trust in health
workers, 83% took the physician’s recommendation into account and 82% were ready for an
individual consultation, yet 67% still reported a need for additional information. The facility has
accumulated a resource of trust that has not been fully converted into meeting the information
demand.

Among the sources of information, advice from a health worker accounted for 34%, official
sources for 25%, the opinion of family members for 16%, social media for 15% and personal
experience for 10%. The reasons for hesitancy included fear of adverse reactions, insufficient
information on safety and conflicting content online. Some respondents named inconvenient
appointment times and the absence of a timely reminder as reasons for a missed vaccination,
which shows that a vaccination not administered does not always mean a deliberate refusal.
Discussion

The findings are consistent with international data. A clear and consistent
recommendation from a physician remains one of the strongest predictors of vaccine acceptance:
the format in which the discussion is initiated significantly affects the likelihood of acceptance [10].
At the same time, increasing the volume of information does not in itself reduce hesitancy —
motivational interviewing supports the patient in drawing on their own arguments and improves
readiness to be vaccinated [11]. Under the 5C model, uptake is shaped not only by confidence but
also by complacency, constraints and collective responsibility [12]; combining deliberate refusal,
medical deferral, non-attendance and loss of contact into a single indicator therefore leads to a
management error.

On the basis of the results, five directions are proposed at the facility level: keeping the list
of residents due for vaccination up to date; training staff in active listening, risk communication
and motivational interviewing; sending reminders by SMS and messaging applications; recording
the reasons for non-vaccination in separate categories; and monthly evaluation against KPIs. The
target values proposed for the pilot period are: adherence from 78% to 85%, readiness from 76%
to 83%, trust from 81% to 87%, and the need for additional information reduced below 50%. These
are planned indicators rather than results already achieved.

Conclusion

The limitations of the study relate to convenience sampling, its conduct at a single facility
and reliance on self-reported answers; the findings cannot be extended to the whole population
of the city or the country. At the level of a single PHC facility, the key indicators of vaccination
adherence ranged from 72% to 84%. The weakest links are the personal perception of vaccine
safety (72%) and the unmet demand for additional information (67%). The comparatively high
level of trust in health workers (81%) is the main resource available to the facility, and the priority
of information work should therefore shift from mass campaigns towards individual counselling,
targeted reminders and the classified recording of reasons for refusal. The proposed set of
indicators makes it possible to turn information work from a list of formal activities into a
measurable management cycle; the actual effectiveness of the recommendations is to be assessed
by a repeat survey after pilot implementation.



Proceedings of the 14th International Scientific Conference

References

1. World Health Organization. Immunization Agenda 2030: A Global Strategy to Leave No One
Behind. Geneva: WHO, 2020. 30 p.

2. MacDonald N.E.; SAGE Working Group on Vaccine Hesitancy. Vaccine hesitancy: definition,
scope and determinants // Vaccine. 2015. Vol. 33, No. 34. P. 4161-4164.

3. Dubé E., Laberge C., Guay M. et al. Vaccine hesitancy: an overview // Human Vaccines &
Immunotherapeutics. 2013. Vol. 9, No. 8. P. 1763-1773.

4. World Health Organization. Behavioural and Social Drivers of Vaccination: Tools and Practical
Guidance for Achieving High Uptake. Geneva: WHO, 2022. 108 p.

5. Brewer N.T., Chapman G.B., Rothman A.J. et al. Increasing vaccination: putting psychological
science into action // Psychological Science in the Public Interest. 2017. Vol. 18, No. 3. P. 149—
207.

6. Code of the Republic of Kazakhstan No. 360-VI of 7 July 2020 "On public health and the
healthcare system".

7. Decree of the Government of the Republic of Kazakhstan No. 612 of 24 September 2020 "On
approval of the list of diseases against which mandatory preventive vaccinations are carried
out within the guaranteed volume of medical care, the rules and timelines for their
administration, and the population groups subject to preventive vaccination".

8. Order of the Minister of Health of the Republic of Kazakhstan No. KR DSM-90 of 24 August 2021
"On approval of the Rules for the provision of primary health care".

9. Order of the Acting Minister of Health of the Republic of Kazakhstan No. 49 of 30 March 2023
"On approval of the Standard for the organisation of primary health care in the Republic of
Kazakhstan".

10. Opel D.J., Mangione-Smith R., Robinson J.D. et al. The influence of provider communication
behaviors on parental vaccine acceptance and visit experience // American Journal of Public
Health. 2015. Vol. 105, No. 10. P. 1998-2004.

11. Gagneur A. Motivational interviewing: a powerful tool to address vaccine hesitancy // Canada
Communicable Disease Report. 2020. Vol. 46, No. 4. P. 93-97.

12. Betsch C., Schmid P., Heinemeier D. et al. Beyond confidence: development of a measure
assessing the 5C psychological antecedents of vaccination // PLoS ONE. 2018. Vol. 13, No. 12.
e0208601.



«Scientific Results» (July 30-31, 2026). Rome, ltaly, 2026

UDC: 618.19-006.6

BREAST CANCER: CONTEMPORARY
PROBLEMS AND CURRENT TRENDS

Arman Khozhayev

Professor of the S.N. Nugmanov Department of Oncology, Asfendiyarov Kazakh National
Medical University, Almaty, Kazakhstan

Anar Kassimova

Ultrasound Physician — Doctor of Ultrasound Diagnostics, Medical Center «Neuromed»,
Almaty, Kazakhstan

Kamila Baurzhanova

Resident Oncologist, Medical Center Hospital of the President's Affairs Administration of
the Republic of Kazakhstan, Astana, Kazakhstan

Gabit Isakov

Oncologist-chemotherapist, Zhambyl Regional Multidisciplinary Center of Oncology and
Surgery, Taraz, Kazakhstan

Malika Amantayeva

Resident Oncologist, Medical Center Hospital of the President's Affairs Administration of
the Republic of Kazakhstan, Astana, Kazakhstan

Maxat Aitkulov

Oncologist-Surgeon, Regional Multidisciplinary Clinic of the Health Department of the
region Zhetysu, Taldykorgan, Kazakhstan

Annotation: This scientific and analytical work presents modern global and local-regional
data on incidence, mortality, lethality and five-year survival of the most common oncological
pathology, such as breast cancer. The issues of etiology and pathogenesis, features of distribution,
modern principles of diagnostics, including screening, as well as prognosis, preventive measures
of this formidable disease are covered in detail. The epidemiological characteristics of this
pathology in our republic are given in the context of the regions of the country.

Key words: oncology, breast cancer, phenotype, biological markers, risk factors,
etiopathogenesis, diagnostics, treatment, epidemiology, incidence, mortality, lethality, five-year
survival rate, prognosis, prevention.

Breast cancer (BC) is the most common global malignancy and the leading cause of cancer
deaths [1]. There is much evidence showing the influence of life style and environmental factors
on the development of mammary gland cancer (high-fat diet, alcohol consumption, lack of physical
exercise), the elimination of which (primary prevention) may contribute to a decrease in incidence
and mortality. Secondary prevention, comprising diagnostic tests (e.g. mammography,
ultrasonography, magnetic resonance imaging, breast self-examination, as well as modern and
more precise imaging methods) help the early detection of tumours or lesions predisposing to
tumours. It is estimated that nearly 70% of malign tumours are caused by environmental factors,
whereas in BC this percentage reaches 90-95%. There are national programmes established in
many countries to fight cancer, where both types of prevention are stressed as serving to decrease
incidence and mortality due to cancers. Cancer prevention is currently playing a key role in the
fight against the disease. Behaviour modification, as well as greater awareness among women
regarding BC, may significantly contribute towards reducing the incidence of this cancer [2].
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Speaking about the diagnostic criteria for making a diagnosis, women complain about the
presence of a formation in the mammary gland; enlarged axillary, supra- and subclavian lymph
nodes; the presence of skin changes on the mammary gland; swelling of the mammary gland. The
history is noteworthy of the presence of cancer in close relatives; early onset of menstruation; age
of first pregnancy and first birth, taking oral contraceptives and/or hormone replacement therapy,
gynecological diseases. During a physical examination, attention is paid to the symmetry of the
location and shape of the mammary glands; level of position of the nipples and their appearance
(retraction, deviation to the side); skin condition (hyperemia, swelling, wrinkling, retractions or
protrusions on it, narrowing of the areolar field, etc.); presence/absence of pathological discharge
from the nipples (quantity, color, duration); presence of swelling of the arm on the affected side.
Palpation of the mammary glands is carried out in the vertical and horizontal positions of the
subject; regional and cervico-supraclavicular lymph nodes are usually performed in a vertical
position [3].

From laboratory tests, if metastatic BCis suspected, it is recommended to perform detailed
clinical and biochemical blood tests, and a study of the blood coagulation system. In case of
hormone-dependent BC in women under 50 years of age, to assess ovarian function and plan
hormone therapy, it is recommended to study the level of follicle-stimulating hormone in the
blood serum and the level of total estradiol in the blood. A cytological study is also carried out (an
increase in the size of atypical cells up to giant ones, a change in the shape and number of
intracellular elements, an increase in the size of the nucleus, its contours, different degrees of
maturity of the nucleus and other cell elements, a change in the number and shape of nucleoli);
histological examination: histological type of tumor, degree of differentiation (grade - ability to
form tubes, nuclear polymorphism, number of mitoses), presence of necrosis, vascular invasion,
tumor of infiltrating lymphocytes, presence of calcifications. Immunohistochemical study for key
markers: 1) determination of estrogen and progesterone receptors, HER2, Ki67 - it is
recommended to evaluate biological markers again at least once during metastasis, if clinically
possible; 2) if the result of IHC analysis of HER2 is controversial, the HER2/neu gene amplification
should be determined by in situ hybridization; 3) determination of PD-L1 in triple negative BC to
decide on the prescription of immunotherapy; 4) if necessary - Cytokeratin 5/6, Calponin-1, E-
Cadherin, GCDFP-15, Mammaglobin, p120 and Topoisomerase lla.

Molecular genetic testing to determine germline BRCA1/2 mutations is indicated in all
patients, regardless of age, family history, or type of BC with mBC and during progression to decide
whether to prescribe PARP inhibitors (olaparibl and talazoparib). In women with a positive
germline mutation of the BRCAlor2 gene, the incidence of BC development before 70 years of
age is 45-65%. More often detected: 1) with a burdened family history (close relatives have BC
aged<50 years, BC in a man, ovarian cancer, metastatic prostate cancer, pancreatic cancer); 2) in
patients under 45 years of age; 3) in patients under 60 years of age with a triple negative BC
phenotype; 4) with primary multiple BC; 5) in patients with HER2 negative BC phenotype who have
a high risk of relapse after surgical treatment and neoadjuvant or adjuvant therapy; 6) for BC in
men. Comprehensive genomic profiling is carried out in patients with a severe clinical course,
aggressive tumors, with a high risk of progression, lack of effect from traditional methods of
antitumor treatment [in advanced BC (triple negative and progressive HER2+)] [3].

Instrumental studies: 1) ultrasound of the mammary glands, regional lymph nodes: the
presence of a hypoechoic structure of the formation with large/small microcalcifications in the
structure, the contours are uneven, stellate, there may be areas of mixed echogenicity, the
structure of the node is heterogeneous, increased vascularization is possible; 2) mammography
(mammograms in two projections visualize shapeless heterogeneous compactions with multiple
microcalcifications in the structure, pronounced deformation of the stroma, thickening of the skin,
nipple-areolar complex, the nipple can be retracted, the presence of enclosed lymph nodes); 3)
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contrast-enhanced spectral mammography (CESM) method, which consists of performing
mammography with soft and hard images after intravenous administration of an iodinated
contrast agent. The CESM method is informative in the diagnosis of early forms of BC, allows you
to detect pathology in the dense part of the mammary gland, and is used as a differential diagnosis
of benign and malignant neoplasms; before the study, creatinine and urea levels in the blood are
assessed, an iodine-containing contrast agent is administered intravenously in an amount of 1.0-
1.5 ml per kg of the patient’s weight; images are taken in two projections, craniocaudal (CC) and
media-lateral (MLO), in a period of time from 2 to 7 minutes after administration of the contrast
agent; 4) magnetic resonance imaging (MRI) of the mammary glands to assess the local spread of
BC for the following indications: age up to 30 years; the presence of mutations in the BRCA1,
BRCAZ2 genes; high radiological density of the mammary glands; the presence of breast implants
when it is impossible to perform a high-quality mammographic examination; presence of lobular
carcinoma in situ; 5) ductography (in the presence of an intraductal formation behind the nipple,
it is carried out to clarify the size and distance of the formation from the nipple-areolar complex);
6) puncture biopsy of a tumor formation (cytological examination reveals an increase in the size
of cells up to giant ones, a change in the shape and number of intracellular elements, an increase
in the size of the nucleus and its contours, different degrees of maturity of the nucleus and other
cell elements, a change in the number and shape of nucleoli); 7) trephine biopsy or sectoral
resection of the mammary gland with express histology (histological verification of the tumor:
histological type of tumor, degree of differentiation (grade - ability to form tubes, nuclear
polymorphism, number of mitoses), absence of necrosis, vascular invasion, tumor of infiltrating
lymphocytes, the presence of calcifications; 8) ultrasound of the abdominal organs and
retroperitoneal space/ultrasound of the pelvis (with metastatic lesions of the liver, its structure is
heterogeneous, rounded in shape with uneven clear contours, with single or multiple formations
with a hypoechoic rim along the periphery); 9) computed tomography (CT) or MRI of the
abdominal organs with intravenous contrast if the results of ultrasound of the abdominal organs
are ambiguous or not very informative; 10) survey X-ray examination of the CT of the chest organs
(in case of metastatic lesions of the lungs across all pulmonary fields or in a segment,
multiple/single mid-focal shadows with clear contours, of various sizes are determined); 10)
scintigraphy of skeletal bones (hyperfixation of an osteotropic drug in foci of pathological bone
formation) if metastatic lesions of skeletal bones are suspected to assess the extent of BC
prevalence; 11) positron emission tomography (PET) (accumulation of the drug by pathological
foci), combined with CT with tumor-tropic radiopharmaceuticals (with or without contrast) (PET-
CT) to assess the extent of BC spread in cases where standard methods of staging examinations
are ambiguous, especially when locally advanced process, when the detection of metastases
fundamentally changes treatment tactics; 12) MRI or CT scan of the brain with IV contrast to
exclude metastatic lesions if the presence of metastases in the brain is suspected.

To standardize and simplify the criteria for assessing response to tumor therapy, the
international Response Evaluation Criteria in Solid Tumors (RECIST) scale is used. According to
RECIST 1.1, the following types of response are distinguished for targeted lesions.

1. Complete response — disappearance of all tumor foci.

2. Partial answer — a decrease in the sum of the largest diameters of each lesion by more
than

than 30%.

3. Stabilization of the disease — reduction of the sum of the largest diameters of each
lesions from 20 to 30% (for RECIST 1.0 from 25 to 50%).

4. Progression of the disease — an increase in the sum of the largest diameters of each
lesion by more than 20% or the appearance of new tumor lesions.

The overall response of solid tumors to treatment is based on a combination of data on
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measurable lesions, non-measurable lesions and the appearance or absence of new tumor lesions.
The duration of overall response is from the date of documentation of the disease until its
progression. Relapse-free interval (time to progression) — from the end of treatment to the date
of documented disease progression [3].

As part of outpatient drug therapy, it is recommended to use hormone therapy in the
adjuvant mode for patients with hormone-positive BC for at least 5 years (tamoxifen, letrozole,
anastrazole, goserelin, triptorelin) and with progression or metastatic luminal BC before
progression (tamoxifen, letrozole, anastrazole, goserelin, triptorelin, toremifene, fulvestrant,
exemestane, everolimus). The use of bisphosphonate therapy when metastatic bone lesions are
detected is recommended for two years (zoledronic and pamidronic acid, denosumab). CD 4/6
inhibitors (palbociclib, ribociclib, abemaciclib) are recommended for patients with HER2-negative
metastatic luminal BC in combination with an aromatase inhibitor or fulvestrant, until progression
or unacceptable toxicity develops; the use of monotherapy with Poly(ADP-ribose) polymerase
inhibitors (olaparib or talazoparib) is recommended for patients with metastatic BC with germline
BRCA1 or BRCA2 mutations, regardless of hormone receptor and HER2 status, as an alternative to
chemotherapy. In patients with high-risk BRCA-associated BC, olaparib is prescribed as adjuvant
therapy. The use of targeted therapy (trastuzumab) is recommended for patients with early and
metastatic HER2-positive BC in combination with chemotherapy, targeted therapy or
monotherapy (up to completion of 18 cycles). The use of targeted therapy (lapatinib) is
recommended for patients with HER2-positive metastatic BC, either alone or in combination with
capecitabine and/or trastuzumab, until progression or development of unacceptable toxicity. The
use of capecitabine in the adjuvant treatment of chemo-resistant triple negative BC, or in
metastatic BC in combination with lapatinib and hormone therapy.

Indications for radiation therapy: 1) morphologically established diagnosis of malignant
neoplasm; 2) in case of relapses, continued growth of the tumor or progression of the disease
after previously carried out combined or complex treatment. Methods of radiation therapy: 1)
continuous radiation therapy; 2) single-fraction radiation therapy for SRS; fractionated radiation
therapy for Single Focal Dose from 1.6 Gy to 12.0 Gy 2-5 fractions per week (standard
fractionation, hypofractionation, hyperfractionation, accelerated fractionation,
multifractionation). In this case, external beam radiation therapy is carried out 2D, 3D, IMRT,
RapidArc, IGRT conformal irradiation Single Focal Dose 1.8-2.0-2.66, 2.67, 5.2 Gy 5 fractions per
week up to Total Focal Dose 50 Gy, 42.56 Gy, 40.05 Gy, 25 Gy and 60-70 Gy in independent mode,
Total Focal Dose 10-16 Gy (“Boost”) in the postoperative mode after organ-sparing operations. A
continuous course of radiation therapy is used, using y-therapy devices or linear accelerators.
Tomotherapy is used as a standard fractionation technique for administering single and total focal
doses. The main advantage is hypofractionation in Single Focal Dose 2.5 Gy. Intraoperative
radiation therapy is used in breast-conserving operations for T1-2NO-1MO. The bed of the
removed tumor is irradiated with an electron beam at a dose of 10-20 Gy in order to devitalize the
remaining malignant cells [3].

Now, regarding chemotherapy. There are several types of chemotherapy that differ in
purpose: 1) neoadjuvant chemotherapy of tumors is prescribed before surgery, in order to reduce
an inoperable tumor for surgery, as well as to identify the sensitivity of cancer cells to drugs for
further use after surgery; 2) adjuvant chemotherapy is prescribed after surgical treatment to
prevent metastasis and reduce the risk of relapse; 3) curative chemotherapy is given to shrink
metastatic cancers. Depending on the location and type of tumor, chemotherapy is prescribed
according to different regimens and has its own characteristics.

Indications for chemotherapy: 1) cytologically and histologically verified BC; 2) in the
treatment of locally advanced tumors; 3) metastases in regional lymph nodes/distant organs -
lungs, liver, brain, bone structure; 4) tumor recurrence; 5) a satisfactory blood picture in the
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patient: normal hemoglobin and hemocrit, the absolute number of granulocytes is more than 200,
platelets are more than 100,000; 6) preserved function of the liver, kidneys, respiratory system
and cardiovascular system; 7) the possibility of converting an inoperable tumor process into an
operable one; 8) patient’s refusal to undergo surgery; 9) improvement of long-term treatment
results in unfavorable tumor phenotypes (triple negative, HER2-negative cancer).

Contraindications to chemotherapy can be divided into two groups: absolute and relative.
Absolute contraindications: hyperthermia >38 degrees; disease in the stage of decompensation
(cardiovascular system, respiratory system, liver, kidneys); the presence of acute infectious
diseases; mental illness; the ineffectiveness of this type of treatment, confirmed by one or more
specialists; tumor decay (threat of bleeding); the patient's serious condition according to the
Karnofsky Performance Scale is 50% or less. Relative contraindications: pregnancy up to 16-18
weeks; intoxication of the body; active pulmonary tuberculosis; persistent pathological changes in
blood composition (anemia, leukopenia, thrombocytopenia); cachexia.

The rationale for prescribing neoadjuvant systemic therapy for BC is: high probability of
latent (micrometastatic) spread; the ability to reduce the amount of surgical intervention within
the “clean” resection margins; the ability to evaluate the clinical response to therapy in vivo;
availability of accurate pathomorphological assessment of the degree of tumor regression; the
possibility of special studies of biopsy tumor material before, during and after completion of
primary systemic treatment. For medullary carcinoma and adenoid cystic carcinoma, adjuvant
chemotherapy may not be required (in the absence of lymph node involvement).

And a very important and decisive aspect when prescribing adjuvant/neoadjuvant systemic
therapy is the molecular biological subtype of BC:

1. Luminal type A. In early BC (T1-2NOMO), hormone therapy is carried out only in the
presence of severe concomitant diseases and/or there are absolute contraindications to surgical
treatment until the maximum effect is achieved, followed by radiation therapy. For T2-4N1-3MO
locally advanced inoperable BC, it is recommended to prescribe hormone therapy with
antiestrogens and aromatase inhibitors; it is advisable to carry out treatment until the maximum
effect is achieved with clinical and instrumental assessment every 3 months. At the same time, in
most cases, the appointment of adjuvant/neoadjuvant chemotherapy (in addition to hormonal
therapy) is possible in the presence of at least two parameters: widespread process (> 4 regional
lymph nodes affected by metastases; >T3); GllIl; young age; presence of pregnancy; increase in
initial Ki67 values during repeat biopsy/postoperative material after neoadjuvant hormone
therapy.

2. Luminal B (HER2 negative). Hormone therapy + chemotherapy in most cases. For Tla (<
5mm) and NO - only adjuvant hormonal therapy. In other cases, chemotherapy with anthracycline-
and taxane-containing regimens in addition to hormone therapy. Adding platinum drugs to
adjuvant chemotherapy only in the presence of a BRCA1/2 gene mutation.

3. Luminal type B (HER2 positive). Chemotherapy + anti-HER2 therapy + hormone therapy.
For Tla (£ 5 mm) and NO: adjuvant hormone therapy only; chemotherapy and trastuzumab are
not indicated. For T1b, c (> 5 mm but £ 20 mm) and NO: chemotherapy with paclitaxel (without
anthracyclines) in combination with trastuzumab (followed by hormone therapy) is possible. For
T2-T4 (> 20 mm) or N+: the first step is anthracyclines, then taxanes + trastuzumab + pertuzumab
(followed by hormone therapy).

4. HER2 positive (non-luminal). Chemotherapy + anti-HER2 therapy. For T1la (< 5 mm) and
NO: systemic therapy is not indicated. For T1b (> 5 mm but < 10 mm) and NO: taxane chemotherapy
(without anthracyclines) in combination with trastuzumab is possible. For T1c-T4 (> 10 mm) or N+:
the first step is anthracyclines, then taxanes + trastuzumab * pertuzumab.

5. Triple negative (ductal). Chemotherapy including anthracyclines and taxanes. For Tla (<
5 mm) and NO, systemic therapy is not indicated. Adding platinum drugs to adjuvant
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chemotherapy only in the presence of a BRCA gene mutation. There are also features when
prescribing adjuvant chemotherapy to patients who have received neoadjuvant chemotherapy in
full.

Also, a very important section is the use of hormone therapy in the adjuvant or
neoadjuvant mode. In the premenopausal period, hormone therapy is used as follows. After
completion of systemic chemotherapy and continued menstrual function, bilateral oophorectomy
or ovarian suppression with luteinizing gonadotropin releasing hormone agonists followed by an
anti-estrogen for 5 years is indicated. When menstrual function ceases after receiving courses of
chemotherapy and the level of estradiol in the blood is determined, an anti-estrogen is prescribed
to confirm true menopause. The following regimens with tamoxifen are used: 1) tamoxifen 20
mg/day orally daily for 5 years; 2) tamoxifen 20 mg/day orally daily, for 10 years, in the presence
of at least one unfavorable prognosis factor: age < 35 years, preserved ovarian function after
adjuvant chemotherapy, T3-4, involvement of > 4 axillary lymph nodes, GlllI, positive HER2, high
Kie7; 3) tamoxifen 20 mg/day orally daily for 5 years, then aromatase inhibitors (letrozole 2.5
mg/day orally daily, or anastrozole 1 mg/day orally daily, or exemestane 25 mg/day orally daily)
for 5 years. For patients who have achieved stable menopause by the time they stop taking
tamoxifen, with at least one poor prognostic factor: age < 35 years, preserved ovarian function
after adjuvant chemotherapy, T3-4, involvement of > 4 axillary lymph nodes, Glll, HER2 positive,
high Ki67; 4) ovarian suppressionl + tamoxifen 20 mg/day orally daily / aromatase inhibitors
(letrozole 2.5 mg/day orally daily, or anastrozole 1 mg/day orally daily, or exemestane 25 mg/day
orally daily) for 5 years, and also if there are indications for adjuvant chemotherapy and preserved
ovarian function after completion of chemotherapy; 5) bemaciclib 150 mg 2 times a day in
combination with endocrine therapy for the adjuvant treatment of hormone receptor positive
(HR+) and human epidermal growth factor receptor type 2 (HER2) negative BC in early stages with
involvement of regional lymph nodes and a high risk of relapse [3].

In pre- or perimenopausal women, endocrine therapy with aromatase inhibitors should be
combined with a luteinizing hormone-releasing hormone agonist. To achieve ovarian suppression,
it is possible to use the following methods: 1) surgical castration (bilateral oophorectomy); the
most effective method, causes irreversible shutdown of ovarian function; 2) medicinal (analogues
of luteinizing gonadotropic hormone: goserelin 3.6 mg intramuscularly once every 28 days or 10.8
mg subcutaneously once every 12 weeks; or buserelin 3.75 mg intramuscularly once every 28
days; or leuprorelin 3.75 mg IM 1 time in 28 days): causes reversible suppression of ovarian
function; does not always provide complete suppression of ovarian function, especially in young
women; to confirm complete ovarian suppression, it is necessary to determine estradiol in the
blood serum; determination of follicle-stimulating hormone during treatment with luteinizing
gonadotropic hormone analogues is not informative; aromatase inhibitors should be started 6-8
weeks after the first administration of luteinizing gonadotropin hormone analogues; luteinizing
gonadotropin hormone analogues are administered monthly; 3) radial; causes irreversible
shutdown of ovarian function. The optimal method of ovarian suppression has not been
determined; it is usually prescribed for a period of 2-5 years.

Hormone therapy for BC for menopausal patients is carried out in the following variations:
1) tamoxifen 20 mg/day orally daily for 5 years; 2) aromatase inhibitors (letrozole 2.5 mg/day orally
daily, or anastrozole 1 mg/day orally daily, or exemestane 25 mg/day orally daily) for 5 years; in
the presence of at least one unfavorable prognosis factor: preserved ovarian function after
adjuvant chemotherapy, T3-4, involvement of > 4 axillary lymph nodes, GlllI, positive HER2, high
Ki67; 3) tamoxifen 20 mg/day orally daily for 10 years; in the presence of at least one unfavorable
prognosis factor: preserved ovarian function after adjuvant chemotherapy, T3-4, involvement of
> 4 axillary lymph nodes, GllI, positive HER2, high Ki67; 4) tamoxifen 20 mg/day orally daily for 5
years, then aromatase inhibitors (letrozole 2.5 mg/day orally daily, or anastrozole 1 mg/day orally
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daily, or exemestane 25 mg/day orally daily) for 5 years. For patients who have reached stable
menopause by the time they stop taking tamoxifen, in the presence of at least one unfavorable
prognosis factor: preserved ovarian function after adjuvant chemotherapy, T3-4, involvement of
> 4 axillary lymph nodes, GllI, positive HER2, high Ki67; 5) abemaciclib 150 mg 2 times a day in
combination with endocrine therapy for the adjuvant treatment of hormone receptor-positive
(HR+) and human epidermal growth factor receptor type 2 receptor-negative (HER2-) BC in the
early stages with involvement of regional lymph nodes and a high risk of relapse - continuously for
2 years or until disease relapse or intolerable toxicity develops [3].

And, of course, the surgical method remains one of the leading methods in the treatment
of this pathology, and in some cases, it is the only method of treatment (cancer in situ). For BC,
the following types of surgical interventions are performed: 1) radical mastectomy according to
Halstead - single-block removal of the mammary gland along with the pectoralis major and minor
muscles and their fascia, subclavian, axillary and subscapular tissue with lymph nodes within the
anatomical cases; 2) extended axillary-thoracic radical mastectomy, single-block removal of the
mammary gland with the pectoral muscles, subclavian-axillary and subscapularis tissue, as well as
a section of the chest wall with parasternal lymph nodes and internal mammary vessels; 3)
functionally sparing operations (modified radical mastectomy - differs from Halstead mastectomy
by preserving the pectoralis major muscle; modified Madden mastectomy - differs from Halstead
mastectomy by preserving both pectoral muscles; 4) simple mastectomy - removal of the
mammary gland with the fascia of the pectoralis major muscle (indications: decaying tumor,
advanced age, severe concomitant diseases; 5) radical sectoral resection - removal of the sector
along with the tumor, part of the underlying fascia of the pectoralis major and minor muscles,
subclavian, axillary, subscapular tissue with lymph nodes in one block; 6) sectoral resection -
removal of the breast sector to the underlying fascia (performed only for diagnostic purposes or
in combination with radiation therapy for cancer in situ); 7) biopsy of the sentinel lymph node is
carried out for diagnostic and therapeutic purposes in the early stages of the disease (1st level
lymph nodes are removed with a histological express study to determine the presence of elements
of a malignant tumor); detection of sentinel lymph nodes is possible using radioactive colloid
and/or blue dye; a combined determination method is preferred.

Indications for performing organ-preserving operations: the presence of a nodular form of
cancer up to 2.0 cm in size; absence of multicentricity and multifocality of tumor growth (on
mammograms, ultrasound data, clinical examination); slow and moderate growth rate, doubling
of tumor size no faster than 3 months (according to medical history); a favorable ratio of the size
of the mammary gland and the tumor to obtain a good cosmetic result of the operation; absence
of distant metastases; the presence of single metastases in the axillary region is acceptable; the
patient’s desire to preserve the mammary gland; satisfactory objective tumor response (partial
and complete tumor regression) to previous neoadjuvant systemic treatment.

Reconstructive operations can be performed for stages I-Ill of BC at the request of the
patient at any tumor location: 1) reconstruction (primary or delayed) of the mammary gland using
an endoprosthesis (implant) (this type of operation involves the installation of a temporary
(expander) or permanent prosthesis under the pectoralis major muscle, which allows
compensation for the defect due to its volume, after mastectomy); 2) one-stage reconstruction: a
skin-skin-sparing mastectomy is performed with the fascia of the pectoralis major muscle (if tumor
cells are detected in the tissue behind the nipple during express histological examination, the
nipple with the areola is removed); 3) reconstruction (primary or delayed) of the mammary gland
using one’s own tissues (autoplasty); this type of reconstruction involves replacing the defect using
one’s own tissues; basically, 2 types of operations are used - breast reconstruction by replacing
with a TRAM flap (using a flap based on the rectus abdominis muscles) and breast reconstruction
by replacing with a thoracodorsal flap, which is used in combination with an endoprosthesis.
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Types of surgical interventions for metastatic BC: 1) sanitary/simple mastectomy (if there
is a threat of bleeding for health reasons); 2) open liver biopsy (diagnostic surgery for suspected
liver metastases); 3) other diagnostic manipulations on the liver (liver resection in the presence of
single metastatic foci in the liver); 4) excision of the affected area or tissue of the meninges (in the
presence of solitary metastatic foci of the meninges); 5) other types of excision or destruction of
the damaged area or brain tissue (in the presence of solitary metastatic foci in the brain); 6)
precision resection of a segment of the lung (in the presence of solitary metastatic foci in the
lungs); 7) laparoscopic salpingo-oophorectomy (prophylactic bilateral removal of appendages for
hormone-dependent BC tumors in premenopausal patients); 8) total hysterectomy with
appendages (for metastatic lesions of the ovaries, uterine body); 9) electrochemotherapy for
intradermal metastatic lesions (combination treatment that uses the administration of
chemotherapeutic drugs in association with electroporation of the cell membrane).

Contraindications to surgical treatment for BC: the patient has signs of inoperability and
severe concomitant pathology; distant metastases, the presence of a disseminated tumor process;
synchronously existing and widespread inoperable tumor process of another localization, for
example lung cancer, etc.; chronic decompensated and/or acute functional disorders of the
respiratory, cardiovascular, urinary system, gastrointestinal tract; allergy to drugs used in general
anesthesia.

Also, a very important point is preventive measures for BC. Primary prevention of BC is the
prevention of the disease by studying the etiological and risk factors (normalization of family life,
timely implementation of childbearing, breastfeeding the baby, avoiding marriages in cases of
mutual cancer). Secondary prevention of BC is the early detection and treatment of precancerous
diseases of the mammary glands. Tertiary prevention is prevention, early diagnosis and treatment
of relapses and metastases; using a nutritious diet rich in vitamins and proteins, giving up bad
habits (smoking, drinking alcohol), preventing viral infections and concomitant diseases, regular
preventive examinations with an oncologist, regular diagnostic procedures (radiography of the
lungs, ultrasound of the liver, kidneys, neck lymph nodes).

Prophylactic mastectomy - risk-reducing surgeries, such as mastectomy with
reconstruction, may be offered to women at risk. The risk of developing BC is reduced by
approximately 90-95%, however, absolute guarantees regarding the occurrence of BC in the
future are impossible. Indications for performing bilateral prophylactic mastectomy in women
who do not currently have BC (in order to reduce the risk of developing primary BC): mutations of
the BRCA1 and BRCA2 genes; family history (presence of BC in first- and second-line relatives)
without a proven mutation; histological risk factors are atypical ductal or lobular hyperplasia.
Indications for performing prophylactic contralateral mastectomy in women with current or past
BC: newly diagnosed unilateral BC stage I-1I, or a history of stage I-Il BC (in order to reduce the risk
of developing cancer in the contralateral mammary gland and achieving symmetry with the
operated mammary gland); lobular carcinoma in situ. Contraindications for use: age over 70 years;
general contraindications to surgical treatment; synchronous and metachronous malignant
tumors, with the exception of skin cancer [3].

Next, of course, it is necessary to discuss in detail the issue of BC screening. The key
concept of BC screening is the detection of oncological pathology in the early stages, when the
prognosis is most favorable and allows you to get the best long-term treatment results. A
preventive examination always has advantages over a diagnostic examination when symptoms of
the disease are already present. At the same time, upon receipt of the M2 and M3 indices
according to the BI-RADS classification, it is possible to timely additionally examine these patients
and, if necessary, take them to the dispensary record by a district mammologist with effective
dispensary examinations and treatment of precancerous breast diseases. Along with this, it must
be understood that the main conditions for screening for BC are the availability of trained
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personnel and a standardized approach to identifying the trait under study and evaluating the
results. The methods used should be sufficiently simple, reliable and reproducible, and also have
sufficient sensitivity and high specificity. Such qualities are fully possessed by modern digital
mammography [4,5,6].

Now, regarding this pathology in our country at the republican level. BC ranks first in the
structure of the frequency of malignant neoplasms in both sexes in the population with a share of
14.9% (14.7% in 2022). This situation has been stable since 2004, in addition, BC ranks first and
stably remains in this position in the structure of female oncopathology.

The incidence of BCin 2023 as a whole in the country increased to 27.7 per 100 thousand
of the population with a growth rate of 4.3% compared to the previous year (in 2022 - 26.5). In
the structure of cases, BC ranks first in the absolute majority of regions and cities of the country
[7].

The incidence of BC in 12 regions of the country is higher than the national average (27.7
per 100 thousand of the population). The top three regions by this indicator are North Kazakhstan
- 45.1; East Kazakhstan - 41.7 and Karaganda - 40.4. Next come: Kostanay - 39.1; Abay - 38.1;
Pavlodar - 37.5; the city of Almaty - 36.2; Akmola - 35.9; the city of Astana - 34.3; Ulytau - 33.4;
West Kazakhstan - 28.7 and Aktobe - 28.4 regions. This indicator is below the national average in
8 regions: Turkestan - 11.4 (the lowest level); Zhambyl - 15.8; Mangistau - 16.7; the city of
Shymkent - 17.9; Almaty - 20.0; Kyzylorda - 20.2; Atyrau - 22.5 and Zhetysu - 22.8 per 100 thousand
population. Mortality from this pathology was 5.3 per 100 thousand population. In the structure
of causes of death in women in 2023, this pathology continues to occupy a leading position (1st
rank place), amounting to 17.3% or 1056 people (17.2% and 1060 women, respectively).

The regions with the BC mortality rate above the national average (5.3 per 100,000
population) are: East Kazakhstan - 9.6 (maximum level); Pavlodar - 8.2; the city of Almaty - 7.8;
Abay - 6.7; the city of Astana - 6.5; West Kazakhstan - 6.2; Kostanay - 6.1; Karaganda and North
Kazakhstan - 5.6 and Akmola - 5.5 regions of the country. The lowest rates were recorded in
Turkestan - 2.3 (minimum level); Ulytau - 3.2; Aktobe - 3.4; Atyrau - 3.6; Zhetysu - 3.7; Mangistau
- 4.0; Kyzylorda - 4.3; Almaty - 4.6; in the city of Shymkent - 4.7; in Zhambyl - 4.8 regions per 100
thousand population [7].

The number of deaths from BC, not registered with oncology organizations and established
posthumously in the Republic of Kazakhstan in 2023 amounted to 4 people; at the same time, the
specific weight was 0.1% and this is the 22nd ranking place, as in the previous year.

At the same time, the one-year mortality rate was 3.4%. At the same time, the ratio
between one-year mortality and neglect (stage IV) was, asin 2022, 0.7. At the same time, we recall
that the farthest from "1" is the worst ratio between the indicators of one-year mortality and
neglect.

Now, regarding preventive examinations. It should be noted that during large-scale
preventive examinations of the population in 2023, significantly more patients with malignant
neoplasms were actively identified than in 2022. This is 25,193 patients against 23,623 patients
identified in 2022, i.e. +6.6%. This is due to the further abatement of the epidemiological situation
with coronavirus and the increased availability of preventive care for the population. The
proportion of patients identified during routine examinations increased from 62.0% to 62.4% of
the total number of patients identified per year.

The number of newly identified BC patients registered with oncology organizations in 2023
amounted to 5,426 people (5,101 in 2022).

As for preventive examinations. The absolute number of BC patients identified during
routine examinations amounted to 3,072 people (2,822 a year earlier). At the same time, the
proportion of those identified during routine examinations increased from 55.3% in 2022 to 56.6%
in 2023. At the same time, despite the fact that the absolute number of people diagnosed with
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this pathology increased from 2474 to 2636 people, the proportion of patients diagnosed with BC
at early (I, Il) stages decreased from 87.7% to 85.8%. Of course, when analyzing the
epidemiological situation, early diagnostic indicators are very important issues.

The regions where the proportion of patients with early stage | of the pathology in question
is above the national average (35.8% and 9th place) include the following: Ulytau - 56.8% (the best
indicator); Kyzylorda - 50.3%; Turkestan - 47.3%; the city of Shymkent - 46.0%; West Kazakhstan -
45.4%; the city of Astana - 44.6%; Mangistau - 44.2%; North Kazakhstan - 41.4%; Karaganda -
38.7%; Almaty - 38.5%; Pavlodar - 38.1% and East Kazakhstan - 36.1%. The lowest rates of early
diagnosis were recorded in the Zhambyl region - only 14.0%; Atyrau - 24.4%; Akmola - 25.2%; the
city of Almaty - 26.2%; Kostanay - 27.4%; Zhetysu - 31.4%; Aktobe - 35.0% and Abay - 35.7% regions
of the country [7].

The average indicator in the country for detecting patients with BC at early (I and Il) stages
was 88.4%, and this is a high 4th rank place among all nosological forms of malignant neoplasms.

The regions where the proportion of patients with BC detected at stages I-Il is above the
average in the republic include the following regions: Atyrau - 94.2%; Aktobe - 92.4%; Kyzylorda -
92.3%; Pavlodar - 92.1%,; the city of Shymkent - 92.0%; West Kazakhstan - 91.8%; North Kazakhstan
-91.6%; the city of Astana - 91.3%; Turkestan - 90.9; Ulytau - 90.5%; Almaty and the city of Almaty
- 89.0%; Abay - 88.5%. Mangistau region is on par with the national average. Below the national
average are: Karaganda - 79.8%; Kostanay - 81.1%; Akmola - 82.4%; Zhetysu - 86.2%; East
Kazakhstan - 86.6%; and Zhambyl - 87.6% of the regions [7].

As can be clearly seen from the above data, there is a very wide range in early diagnosis
rates (at stage | of the disease) across the country, from very good to dismal. Of course, it is
necessary to take into account migration processes and other factors affecting the early diagnostic
rates, but nevertheless, the obtained results give a reason not to stop there, both for oncologists
and mammologists, obstetricians-gynecologists, radiologists, and, naturally, for general
practitioners, since improving the early diagnostic rates of malignant tumors, as one of the main
postulates and one of the main tasks of medicine in general, continues to be relevant today.
Among the visual localizations of malignant tumors in the reporting year, the proportion of seven
main forms determines the picture of late diagnostics (stages Ill-IV) and amounts to 13.3% in total,
with a decrease compared to the level of the previous year (2022 - 14.2%). At the same time, with
BC, the neglect rate was 11.6% (13.8% - in 2022).

The proportion of stage IV BC among all nosological forms of malignant neoplasms was
4.3%. The following indicators were noted by regions of our country: in East Kazakhstan - 8.4%
(the worst result); Karaganda - 7.4%; Mangistau - 6.2%; Kyzylorda - 5.9%; Almaty - 5.3%; Atyrau -
5.1%; Akmola and Kostanay - 5.0%. At the same time, the lowest neglect of this cancer localization
was established in the West Kazakhstan region - 2.1% [7].

The morphological verification rate of the disease in the country was 99.4%. At the same
time, the leaders in this aspect with a 100% indicator are Almaty, Zhambyl, Mangistau, North
Kazakhstan, Ulytau regions and the city of Shymkent. Next come: the city of Astana and the
Karaganda region (99.8%); East Kazakhstan (99.7%); the city of Almaty, Turkestan and Abay regions
(99.6%); West Kazakhstan (99.5%). At parity with the national average are Kostanay and Atyrau
regions. Then come: Aktobe (98.9%); Pavlodar (98.2%); Zhetysu (98.1%); Akmola (97.8%);
Kyzylorda (97.0% - the worst indicator in the republic) regions.

The total number of patients with malignant neoplasms registered with specialized
oncology organizations of the republic continued to grow and by the end of 2023 amounted to
218,186 people, with an increase of 6.0% compared to the level of the previous year (2022 -
205,822, +5.8%). The overall incidence rate of malignant neoplasms increased by 3.9%, from
1055.3 t0 1096.4 per 100 thousand people. The growth of this indicator is due to both the increase
in the incidence and detection of pathology, and the increase in the survival rate of cancer
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patients. In addition, statistical data on patients diagnosed with malignant neoplasms, who have
been under observation for 5 years or more, and continue to be observed in 2023, showed that
the number of patients under observation by oncological organizations in Kazakhstan for over five
years continued to grow and at the end of the reporting year amounted to 117,616 people, with
an increase of 6.2% (2022 - 110,790 people, +6.6%) (form. No. 7).

It is impossible to ignore such an important clinical aspect as the coverage of patients with
a diagnosis of BC in the Republic of Kazakhstan with special treatment.

In 2023, the number of hospitalizations for all nosological forms of malignant tumors in the
country's oncology organizations amounted to 108,252 cases (2022 - 101,095), with an increase
of 7.1% compared to the previous year, which is associated with a constant increase in the number
of cancer patients, improved standardization of oncology care, and the development of palliative
and rehabilitation services.

At the end of 2023, the absolute number of BC patients who completed specialized
treatment amounted to 3,419 people, continuing treatment - 1,729 patients. The following results
were obtained in percentage terms by methods and types of treatment: 40.9% of patients
received complex treatment, 21.8% received only surgical treatment, 20.0% received only drug
treatment, 12.6% received combined treatment, 1.1% received only radiation treatment, 0.7%
received chemoradiation treatment.

Next, regarding the five-year survival rate of patients. As for BC, at the end of 2023, 48,496
people were registered with the dispensary, or 243.7 per 100 thousand of the population. At the
end of 2022, there were 45,728 patients, or 234.5 per 100 thousand of the population,
respectively.

At the same time, the lethality of the observed contingents decreased slightly from 2.3%
in 2022 to 2.2 in 2023.

The five-year survival rate of patients with BC was 57.7% in 2023 and 57.1% in 2022 [7].

Mass screening to identify BC patients should mainly involve healthy women without any
signs of the disease or symptoms. Screening not only helps to detect hidden forms of cancer that
can be treated, but also has psychological value for women. As a result of screening, women are
convinced that they do not have BC, and this is the most important potential success of such
programs. While the ultimate goal of screening is to reduce BC mortality, its immediate goal is to
detect cancer before clinical manifestation. However, BC is a heterogeneous disease, which can
significantly affect the effectiveness of screening. Screening models for BC are usually based on
the fact that the majority of detected tumors are invasive cancers in the early stage of progression.
In addition, it must be taken into account that the detection of cancer (or its precursors) before
clinical manifestation increases the risk of false positive diagnosis [8,9].

Mammography has a sensitivity of 95% and a specificity of 97%. These indicators decrease
when examining women with denser mammary glands (young age, use of hormone therapy), with
low quality mammography, and also with insufficient qualifications of the radiologist. Detection of
high-grade invasive cancer by screening, when the tumor is not yet detected by clinical
examination (palpation), means the possibility of reducing mortality from BC [10].

Preventive screening for early detection of BC in the Republic of Kazakhstan includes [11]:

1) mammography of both mammary glands in two projections - direct and oblique in the
mammography room of the city, district polyclinic (mobile medical complex). All digital
mammograms in the presence of a system for archiving and transferring medical images are
copied to CDs and other electronic media and transferred to the server of the mammography
room of the Cancer Center using specialized licensed software integrated between medical
organizations; in case of impossibility of digital transmission - they are printed on X-ray film at a
scale of 1:1 - 100% (1 patient - 1 set - 2 or 4 mammograms) with subsequent transfer to the

mammography room of the Cancer Center;
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2) interpretation of mammograms according to the BI-RADS classification (MOt, MOd, M1,
M2, M3, M4, M5) by two or more independent radiologists of the same medical organization -
double reading or different medical organizations: a radiologist of the mammography room city,
district polyclinic (mobile medical complex) - the first reading, and the radiologist of the
mammography room of the Cancer Center - the second reading;

3) in-depth diagnostics - targeted mammography, ultrasound examination (hereinafter -
ultrasound) of the mammary glands, trepanobiopsy, including under ultrasound or stereotaxic
control for histological examination, which is carried out in case of detection of pathological
changes on mammograms (MO0d) in the mammography room of the Cancer Center.

V An average medical worker or a responsible person of the organization of outpatient care
sends the patient for mammography to the district, city polyclinic.

V The X-ray laboratory assistant of the mammography room of the city, district polyclinic
(mobile medical complex) performs mammography, fills out a referral for double reading of
mammograms and transmits the referral through information interaction.

V Radiologist of the mammography office of the city, district polyclinic (mobile medical
complex): fulfills the requirements for the safety and quality of mammographic examinations;
evaluates the quality of the images provided and the correctness of the installation; performs
repeated mammography in the MOt category (technical errors of mammography); determines the
radiological density of the mammary glands on the ACR scale (A, B, C, D) indicating this parameter
in the study protocol; conducts the first reading of mammograms with interpretation of the BI-
RADS classification results. In the MOd category (undetermined or suspicious radiological changes
requiring additional examination), the study protocol indicates the predominant pathology:
education, asymmetry, violation of architectonics, microcalcifications; sends mammograms,
electronic copies of mammograms through the archiving system and transfer of medical images
to the workplace of the mammography office of the Cancer Center together with directions for
double reading of mammograms; directs low-dose CT images through the system of archiving and
transferring medical images to the workplace of the CT office of the Cancer Center together with
copies of images recorded on CD-ROMs or other electronic media and directions for double
reading.

V The radiologist of the mammography room of the Cancer Center: evaluates the quality
of the provided images and the correctness of the styling. Viewing digital X-ray images transferred
to the server or on digital media (CD, DVD) is carried out on a monitor for interpreting digital X-
ray images with a resolution of at least 5 megapixels, which has a certified grayscale transmission
in accordance with the DICOM standard; conducts a double (second) reading of mammograms
with the interpretation of the results according to the BI-RADS classification, using, if necessary,
archival images. Organizes the third reading according to indications. With double reading, an
independent interpretation of the images is carried out (blinding method - the second radiologist
does not know the results of the first reading); in the MOm category (technical errors in
mammography), recommends repeat mammography; in the MOd category (uncertain or
suspicious radiographic changes requiring additional examination), the study protocol indicates
the predominant pathology: education; asymmetry, violation of architectonics,
microcalcifications; recommends that the outpatient care organization, according to indications,
invite the patient for in-depth diagnostics (targeted mammography, ultrasound of the mammary
glands, trephine biopsy, including under ultrasound or stereotaxic control, followed by histological
examination of the material); collects and archives all mammograms (films and electronic media)
made as part of the examination. The shelf life of mammograms is at least 3 years after leaving
the age subject to a screening study; the results of the double (second) reading are transferred to
the outpatient care organizations through information exchange.

V Indications for in-depth diagnostics are the conclusions of double reading mammograms
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MOd (uncertain or suspicious X-ray changes requiring additional examination).

V In-depth diagnostics is carried out in two stages. At the first stage, ultrasound is
performed, according to indications, targeted mammography, possibly with an increase (with
asymmetry, violation of architectonics and the presence of microcalcifications). When visualizing
a suspicious pathology (M4 and M5), the second stage is performed - trepanbiopsy, including
under ultrasound control and stereotaxic control for histological examination.

V Histological examination is carried out in the laboratory of pathomorphology or
pathological bureau. Morphological interpretation of the biopsy is carried out in accordance with
the recommendations of the World Health Organization.

V Physician or responsible person of the outpatient care organization:

1) upon receipt of a mammography result according to the BI-RADS classification:

- in case of MOt (technical errors in mammography) - sends the patient for a second X-ray
examination to the mammography room of the city, district polyclinic (mobile medical complex);

- with MOd (undefined or suspicious X-ray changes requiring additional examination) -
sends the patient for in-depth diagnostics to the mammography room of the Cancer Center;

- with M1 (no changes detected) - recommends that the patient undergo a follow-up
mammography examination after 2 years. With radiological density of the mammary glands, C and
D are sent for ultrasound of the mammary glands to exclude a false-negative result of
mammography;

- with M2 (benign changes), refer the patient for a consultation with an oncologist
(mammologist) of the clinical diagnostic department, followed by a screening mammography
examination after 2 years;

- with M3 (probable benign changes) - sends the patient for short-term dynamic radiation
observation to the local doctor with the recommendation of control mammography or ultrasound
in 6 months;

- with M4 (signs that cause suspicion of malignancy), M5 (practically reliable signs of
malignancy) and if it is technically impossible to perform a trepanbiopsy or a biopsy is refused, a
referral to an oncologist (mammologist) of the clinical diagnostic department for dynamic
observation and decision on the verification of the identified pathology;

2) upon receipt of the result of a histological examination:

- benign education - refers the patient to an oncologist (mammologist) of the clinical
diagnostic department for dynamic monitoring, followed by a screening mammography
examination after 2 years;

- formation with an indeterminate malignant potential or carcinoma in situ - refers the
patient to the Cancer Center for consultation and treatment, followed by dynamic observation by
an oncologist (mammologist) of the clinical diagnostic department at the place of her attachment;

- malignant neoplasm - refers the patient to the Cancer Center for treatment and follow-
up;

3) communicates the results of the screening examination to the patient in any available
way (by telephone, in writing, through electronic means of communication);

4) enters the results of double reading, in-depth diagnostics, histological examination,
recommendations of the radiologist of the Cancer Center mammography room into the
information system.

Establishing the size of the primary tumor is especially important in screening. Tumor size
is an important criterion for evaluating the quality of screening and determining the ability of X-
ray mammography to detect non-palpable tumors. Therefore, it is extremely important that
pathologists measure tumor diameter as accurately as possible. The smaller the size of the primary
tumor, the greater the likelihood of error in determining its size.

In 2023, the number of patients identified during screening examinations increased by
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22.5%, from 2,230 to 2,731 people, as a result, the detection rate during screenings increased
from 5.9 to 6.8%. During mammographic screening for BC in 2023, 918,464 women of the target
group aged 40 to 70 were examined (a year earlier - 808,503 women). During mammographic
screening in 2023, 1,875 cases of BC were detected (2022 - 1,570 cases). The cancer detection
rate increased from 1.94 to 2.04 per 1,000 examined. The best result is in the North Kazakhstan
region - 3.11 per 1,000 examined women (2022 - 2.31). High detection rates of BC were observed
in Aktobe, Almaty, Atyrau, West Kazakhstan, Karaganda, Kostanay regions and in two megacities -
the cities of Astana and Almaty. Low detection rates per 1000 examined, compared with the
national average, were observed in Abay, Akmola, East Kazakhstan, Zhambyl, Kyzylorda,
Mangistau, Pavlodar, Turkestan, Ulytau regions and the city of Shymkent. The lowest result was in
Zhambyl region - 0.96 per 1000 examined women (2022 - 0.58). Compared to 2022, an increase
in the detection of BC was noted in all regions, with the exception of Akmola (from 2.42 to 1.99),
East Kazakhstan (from 2.21 to 1.93), West Kazakhstan (from 2.29 to 2.28), Karaganda (from 2.63
to 2.15), Pavlodar (from 2.15 to 1.51) regions, where a deterioration in results was allowed [7].

Summarizing the above, we can conclude that BC, along with lung cancer, continues to
firmly occupy a leading place from year to year among all existing malignant tumors of other
localizations. At the same time, taking into account a number of factors, the indicators of early
diagnostics do not allow oncologists to "sleep peacefully". Despite the attitude to visually
accessible localizations, the percentage of locally advanced forms of this type of tumors still
remains quite high. The variability and veiled nature of symptoms, their similarity with various
non-core processes (for example, the mastitis-like form of BC, often imitating mastitis), leads to
the neglect of the disease. All this requires oncologists, and first of all, primary health care workers
and, of course, mammologists, obstetricians and gynecologists, as well as radiologists to increase
the level of oncological alertness, inform the population about early symptoms that may indicate
this pathology or the onset of proliferative changes and conduct high-tech diagnostic measures,
including for the purpose of differential diagnosis and, as a result, timely treatment.

Patients registered with various forms of so-called mastopathy need to regularly visit
specialized specialists and, if necessary, undergo examination.

An epidemiological assessment of the situation with BC in our country allows us to say that
in the regions there are sometimes significant differences not only in morbidity rates, but also in
the parameters of early diagnosis and mortality from this pathology. In connection with the above,
this pathology continues to be a serious problem of modern clinical oncology.
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Philological Sciences

JKOTEKCT B MNOCTMOAEPHUCTCKOM NPO3e
A.KaKCblNbIKOBA

Hyp»akbin EHANK
NOKTOpPaHT PhD, Ka3zaxckuii HaUMOHaNbHbIA NeaarorMiyecknin yHmsepcuteT uMeHn Abas, .
Anmarbl, Pecnybnnka KasaxcraH

AHHOTaumAa. B cTatbe wuccneaytoTcs cneumMduKa M NO3TMKA IKOTEKCTa B KOHTEKCTe
MOCTMOAEPHMCTCKOM MapaaurMbl Ha MmaTepuane npo3bl KasaxCTaHCKOro nucatens AcnaHa
MKaKcbinblkoBa. PaccmaTpmMBaeTCa [AEKOHCTPYKUMA TPaAAMLMOHHOMO Men3askHOro AMCKypca,
aHaNM3NPYEeTCA IMHIBOCEMAHTMYECKOE Hano/IHeHWe BOAHbIX 06pa30B (peKa, UCTOK, POAHWK), UX
MmndonoaTMyeckas M MeTaTeKkCTyasnbHas  npupoga. Ocoboe  BHMMaHME  yaeneHo
MHTEPTEKCTYa/lbHbIM  CBA3SIM M KOMMYHMKaTMBHbIM  CTPaTerMaAM 3SKOTEKCTa, a TaKxkKe
BO3MOMKHOCTAM €ro MCMosb30BaHMs B 06pa3oBaTe/lbHOW MpaKkTMKe A8 GOopMUMPOoBaHMA
3KONOTMYECKOro MblLLIAEHWA.

KnioueBble cnoBa: MOCTMOAEPHM3M, 3KOTEKCT, AcnaH MKaKCbIJbIKOB, Ka3axCTaHCKaa Npo3a,
3KONOTNYECKMI ANCKYPC, MHTEPTEKCTYaIbHOCTb, IMHIBOCEMAHTMKA

Beenerune

CoBpemeHHoe nMTepaTypoBeseHmne CTPEMUTENBHO pasBuBaeTcA B CTOPOHY
MEXANCUMMNANHAPHOIO MNOoAX0Aa, MO3BONAKOLLENO PAaCCMATPMBATL XYO0MKECTBEHHbIA TEKCT He
TONIbKO KaK 3CTETUMYECKYK KaTeropuio, HO W KaK CPeaCTBO MO3HAHWA MUPA, KyJAbTYpHOTO W
COLUMANbHOrO B3aMMOAENCTBMA, @ TaKXKe 3dKoMornyeckon pednekcmn. OQHMM M3 aKTyaslbHbIX
HanpaB/JeHWA B 3TOM KOHTEKCTE BbICTYMaeT M3y4YeHMe ISKOTEKCTa, B KOTOPOM 3KOCMbICA
CTAHOBMTCA He MPOCTO TeEMAaTMYECKMM GOHOM, HO LEHTPaAbHON CTPYKTypoobpa3sytoulel
eamHnuent.  OcobeHHO  MHTEepecHbIM NPeACTaBAAETCA  aHa/M3  3KOTEeKCTa B pamKax
NOCTMOAEPHUCTCKOM MapaAnrmbl, KOTOpaA paspyLlaeT TPagNLUMOHHbIE FPaHWLLbl }KaHPOB, CTUNEN
n naeonornii, Gopmmpys HoBble cnocobbl B3aMMOAENCTBMA TEKCTA C YMTATENIEM U OKPYKAOLLEN
AeNCcTBUTeNbHOCTbIO.

MNocTmomepHUCTCKaa nuTepatypa, 06/1a4as BblparKeHHOM MeTaTeKCTyaNbHOCTbiO, MPOHMWEN,
MHTEPTEKCTYaSIbHOCTBIO M YCTAHOBKOM Ha [AECTPYKLMIO CMbICI0B, HaXxOAMT HOBOE MPOYTEHME B
CBETe 3KoM0rMyeckon npobnematmkn. B Hell akoTema nogaérca He B BUAE NPAMOJIMHENMHOIO
MOPasin3aTopCTBa, a 4Yepe3 C/ONKHYI cucTemy o0pasoB, ajlo3UMn, WUIPOBbIX CTpaTerMi u
HappPaTUBHOM MHOIOC/JIOMHOCTU. 3TO NO3BO/SET FOBOPUTbL O NOABAEHMU 0COBOro peHomeHa —
NOCTMOLEPHUCTCKOrO 3KOTEKCTA, KOTOPbIM OAHOBPEMEHHO ABNAETCA M 3CTETUYECKOM KaTeropmen,
N KOMMYHWUKATUBHOM, U UAEO0NOMMYECKON KOHCTPYKLIMEN.

Ocobyto akTyanbHOCTb NPUobpeTaeT N3yyeHne NoCTMOAEPHUCTCKOrO SKOTEKCTA B Ka3aXCTaHCKOM
nvTepatype, rae npoueccbl  rnobanmMsaumm, 3KONOTMYECKOro  Kpusmca W KyJAbTypHOWM
TpaHchopMaL MM TeCHO NepenneTatoTca. B 3TOM KOHTeKCTe npom3seseHna AcnaHa HaKcblablkoBa
NpeAcTaBNAOT COBOM YHMKANbHbIN MaTepunan ANs aHann3a. HKaKcblblIKOB — aBTOP, COMETAOLL MM
rnyboKyo $pUNocodCkyto pedekcmio, BHUMaHUE K SKOJIOTMYECKMM N HPABCTBEHHbIM acnekTam
COBPEMEHHOCTM W MOCTMOAEPHUCTCKYID CTUAUCTMKY. Ero TeKCTbl HacbllEeHbl NPUPOAHbLIMM
obpazamu, CUMBOJIMKOW BOAbI, 3€MIM, BO34yXa, M B TO e BPEMA AEMOHCTPUPYHOT MHOTOCNOMHYO
CTPYKTYpY, BOratyto Ha UMTaTbl, METAaTEKCTOBble BKAOYEHMA, MPOHUIO M CKPLITYO MONEMUKY C
KNaCCUYECKMMM TPAANLMAMM.
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Llenbto HacToALLIero MccNefoBaHMA ABAAETCA BbIABAEHWE MO3TUKM MOCTMOAEPHUCTCKOMO
SKOTEKCTa B Npomn3BeaAeHMUAX A. aKCbIIbIKOBA, a TaKKe aHaIn3 ero KOMMYHUKaTUBHOW GyHKLIMM
B KOHTEKCTE COBPEMEHHOW NUTEPaTYpPbI.

B xoae paboTbl ByayT paccMOTpeHbI caeaytolime 3a4a4um:

e [aTb XapPaKTEPUCTUKY NOCTMOAEPHM3IMA KaK INTePaTypPHOro ABAEHUS;

e onpeaennTb cneumdurKy aKoTeKCTa B MOCTMOAEPHUCTCKOM Npo3e;

e BbIABUTb CBA3b  MEXAY MNOCTMOAEPHUCTCKOM  CTUAUCTUKOM U 3KOJOTMYECKON

npobaemaTnkom;

e MPOAHaNM3MPOBATb CTPYKTYPY, CTUANCTUKY, METATEKCTOBbIE N KOMMYHMKATUBHbIE MPUEMbI

B npomnsseaeHnAx A. aKcCbl/bIKOBa;
e PACCMOTPETb AMHAMMUKY M3MEHEHMSA IKOTEKCTa U ero KOMMYHUKATUMBHOM QYHKUMM B
COBpPEMEHHOW nTepaType;

e NPeanoXmMTb BO3MOXKHbIE MYTN MCNO/Ib30BAaHMA KOTEKCTa B 06pa3oBaTeIbHOM NPaKTUKE.
Hay4Has HOBM3HA AAHHOrMO MCCNEA0BAHMA 3aKAOYAETCA B KOMMIEKCHOM MOAXOAE K M3YyYeHUto
NOCTMOEPHUCTCKOTO 3KOTEKCTA Ha MaTepuane Ka3axCTaHCKOW Mpo3bl M B MOMbITKE OMMCAHWA
HOBOM YaHPOBO-KOMMYHWKATMBHOM MOJENM, aKTya/llbHOW KaK [Ana NuTepaTypoBeaveckoro
aHann3a, Tak U ANA AMHIBOANAAKTUKM.

MpaKkTnyeckaa 3Ha4YMMOCTb PaboTbl COCTOMT B BO3SMOXHOCTM MCMNO/Ib30BaHMA €€ pe3yabTaToB B
y4yebHOM npolecce, B pa3paboTke MeToAMYEecKMX MaTepmanoB, HaMpPaBAEHHbIX Ha pa3BUTUE
3KONIOTMYECKOrO MbILLINEHNA U KOMMYHUKATMBHON KOMMNETEHLMM 0DYYatOLLIMXCA.

XapaKTepunCcTMKa NOCTMOAEPHU3MA B IMTEpPATYpe

MocTMOAEPHM3M KaK acTeTuKo-dmnocodckana napagurma 3aHMmaeT ocoboe MecTo B UCTOPUM
MUPOBON NINTEpPaTypbl BTOPOM MONOBUHLI XX — Hadana XX| Beka. BO3HUKLWIMI KaK peakums Ha
YyTONM3M MOAEPHM3MA M Pa3o4vapoBaHMeE B MAEAX NPOCBELLEHYECKOrO pa3yma, MOCTMOAEPHM3IM
03HameHoBan coboi nepexos K HOBOMY TUMY XYAOKECTBEHHOTO MbILLNEHWS, OCHOBAaHHOMY Ha
nApann3me, AeKOHCTPYKLUMM U MHTEPTEKCTYabHOCTMU.

JInTepaTypHbIN MNOCTMOAEPHM3M XapaKTepuayeTca pPAAOM  YCTOMYMBBLIX MPWM3HAKOB, cpeau
KOTOpPbIX:

e OTKa3 OT aBTOPMTAPHOCTM aBTOPCKOM MHCTAHLIMMN 1 BCEBEAYLLETO PAcCKa3unKa;

e pPa3MblBaHME }KAHPOBbIX rPaHMLL;

e Urpa Co CMbICIAMU M 3HAKaMU;

e QKTMBHOE MCMO/b30BaHNE MPOHMM, NAPOANN, NACTULLA;

e Ha/MyMe MeTaTeKcTa M camopedIeKCUM TEKCTa;

e (parmeHTapHOCTb NOBECTBOBAHMA;

e CUMYIAKPU3ALMA PEaNbHOCTU U yTpaTa UAen K MICTUHHOTO» CMbICAA.

OAHUM M3 KOYEBbLIX MOHATUIM MOCTMOAEPHUCTCKON SCTETUKN CTAHOBUTCA MHTEPTEKCTYa/IbHOCTD,
KOrJa KaKAbli HOBbIA TEKCT BOCMPUHMMAETCS KaK pe3y/nbTaT OECKOHEYHOM LenoykM umuTaT M
anno3nin. Takmum 06pa3om, MNOCTMOAEPHUCTCKMIM TEKCT CyWecTByeT He B M304AUMKW, a B
NOCTOAHHOM AMaNore ¢ KyNbTYPHbIM, GUAOCOPCKUM N INTEPATYPHbIM KOHTEKCTOM. ITO AenaeT
BOCMpPUATUE MOCTMOAEPHUCTCKOM MPO3bl CAOMKHbLIM, TPEDOYIOLLMM OT YUTATENS BbICOKOW CTEMEHMU
NOArOTOBKM U MHTENNEKTYaIbHOM BOBNEYEHHOCTM.

B nocTtmoaepHM3Me NPOUCXOAUT PaAMKanbHbIA CABUT B MOHMMAHWM UCTUHbI: OHa Dosblue He
cuMTaeTca 06bEKTMBHOM U YHMBEPCANbHON. BMeCTo 3TOro npeanaraeTca MHOXECTBEHHOCTb TOYEK
3peHnA, PeNsTUBM3M, OTKa3 OT MeTaHappPaTMBOB. ITa GUNOCOdCKasn yCTaHOBKA HANPAMYHO BAMAET
Ha CTPYKTYPY M COAEPKAHNE NINTEPATYPHbBIX NPON3BEAEHMIM, B KOTOPbIX Pa3pyLLIAETCA IMHEMHOCTb
BPEMEHM, HapylaeTcs MNPUYMHHO-CNeACTBEHHAsA /IOTMKA, a MNOBECTBOBaHWE CTAaHOBMUTCA
OTKPbITbIM, KHEOKOHYEHHbIM» M YacTO NapafoKCabHbIM.

B nocTcoBeTCcKoM AnTepaType NOCTMOAEPHM3M CTan HE NPOCTO CTUANCTUYECKMM HaNpaB/ieHMNEM,
a cnocobom OCMbICNEHMA TPaBMATUYHOIO MCTOPUYECKOro OMbiTa, COLMANbHOM M KyNbTYpPHOM
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TpaHchopmaumm. OcobeHHO 3TO KacaeTCA Ka3axCTAaHCKOro AMTepaTypHOro MPOCTPAHCTBA, rae
NOCTMOAEPHM3M MO3BOAMA ABTOPAM 3aHOBO WMHTEPNPeTMpOBaTb HAUMOHA/bHblIE TPagMuUMK,
ncrtopuyeckme cobbiTMA U MeHTaibHble KOApbl.

MoABNeHMe MNOCTMOAEPHUCTCKOrO MNOAXOAa B KA3axCTaHCKOM npo3e 0bOyCcn0BAEHO PAAOM
daKkTopoB: C OAHOM CTOPOHbI — rnobanmsaumein KyabTypHbIX MPOLECCOB, C Apyron —
BHYTPEHHUMU M3MEHEHNAMM B OOLLLECTBEHHOM W MHTENNEKTYAZIbHOM CO3HAHWUMW. MpUHUMNKANBHO
BaXKHbIM ABNAETCA TO, YTO Ka3aXCTAHCKME aBTOPbl HE KOMMPYIOT 3anaiHble NMOCTMOAEPHMUCTCKME
MOZJENM, a afanTUPYHT MX K COBCTBEHHOMY Ky/IbTYPHOMY M A3bIKOBOMY KOHTEKCTY, Gopmupys
YHUKaNbHYO BEPCUIO NOCTMOAEPHM3IMA.

Taknm 06pasom, MOHMMaHMEe MOCTMOAEPHM3IMA B NUTepaType Kak MHOMOYpPOBHEBOM CUCTEMBI
3CTETMYECKMX N UNOCOPCKMX YCTAHOBOK ABAAETCA HEODOXOAMMbIM YC/IOBMEM ANA Aa/IbHENLIEro
aHanM3a aKoTeKCTa B NpomsseaeHmMax A. aKcbinbiKoBa. IMEHHO B pamMKax MOCTMOAEPHMCTCKOM
Nnapaanrmbl BO3HMKAET 0CODObIN TN 3KONOrMYECKOro NMCbMa, B KOTOPOM TPAAMUMOHHbIE GOPMbI
penpeseHTaLMn NPMPOAbl NOABEPTaOTCA AEKOHCTPYKLUMM M MEPEOCMbICIEHMIO.

Ocob6eHHOCTN KOTEKCTa B NOCTMOLEPHUCTCKOM Npo3e

DKOTeKCT — 3T0 dopma XyAOoKeCTBEHHOro AMCKypca, B LEHTpe KOTOpPOW HaxoamuTcAa Tema
B3aMMOAENCTBMA YenoBeka M npupodbl. OH MOMXKeT BKAtoYaTb B cebs onmcaHma naHawadTos,
9KONOTMYECKMX KaTacTpod, BOAHbLIX, JIECHbIX W KAMMATUYECKMX CUCTEM, a TaKXKe ITUKO-
dunocopckne  pasmbilAeHUA O  CYWHOCTM NpUpoabl, €& MecTe B  Ky/JAbTypHOM U
AHTPOMNOUEHTPUYECKOM CUCTEME KOOPAMHAT. DKOTEKCT — 3TO HEe MPOCTO TeMaTMyecKoe nose, Ho
M cnocob MbIWNEHNA, NPOABNAOWMNCA HA CTPYKTYPHOM, CEMAHTMYECKOM W MParmaTMYecKom
YPOBHAX TeKCTa.

C Havana XX|I BeKka MoHATME 3KOTeKcTa npuobpeTaeT Bcé OObLIYIO 3HAYMMOCTb B CBA3M C
rnoHanbHbIM 3KONOTMYECKUM KPU3MCOM M BO3PACTaHMEM WMHTEpPEeca K YCTOMYMBOMY PA3BUTUIO.
Xy[osKecTBeHHaA nmMTepaTypa CTaHOBMTCA NPOCTPAHCTBOM, FAe NPOUCXOAMT He TONbKO duKcauma
9KONOTMYeCcKom TpeBOorn, HO M GOPMMPOBAHME HOBOrO B3rAA4a Ha MWUP, OCHOBAHHOIO Ha
9KONOTMYECKOM  3TUKE, CUMOMOTMYECKOM  COCYLLeCTBOBAHMM  4YenoBEKa W NPUPOAbI,
nepeocmbICIeHnM Poan NoTpebaeHnA n TeXHMYeCKoro nporpecca.

MocTMO4EPHMUCTCKAA NPO3a, C €€ CKNOHHOCTBLIO K UPOHUK, AEKOHCTPYKLUMM 1 NOANDOHNM, BHOCUT
B NpeacTas/ieHMe 06 3KOTEKCTe pAd HOBbIX YepT. B HEell NpupoaHbI NaHAWadpT TepaeT cTaTyc
BHELWHero un ctabuabHoro ¢oHa — OH CTAHOBWUTCA PAaBHOMPABHbIM YH4AaCTHUKOM NOBECTBOBAHMA,
MeTapm3nyeckm cybbekTom, HocuTenem cmbicaa. Npupoaa B NOCTMOAEPHUCTCKOM IKOTEKCTE He
n3obparkaerca Kak MaeannmsaMpoBaHHOE MPOCTPAHCTBO «BHE UMBUAM3ALUMMY», HANPOTMB — OHA
YyacTo npeacTaBaseTca GparMeHTUPOBAHHOM, Pa3pPYLIEHHOM, CUMBOANYECKM OMNMYCTOLWEHHON. 3TO
OTpPa*KaeT NOCTCTPYKTYPANUCTCKMI CKENCUC NO OTHOLIEHMIO K N1t0DOOM LeNIbHOCTU U FaPMOHMM.
XapaKTepHble 0COHEHHOCTM IKOTEKCTa B MOCTMOAEPHUCTCKON MPOo3e MOXKHO CHOPMYIMPOBATb
cneayowmm obpasom:

e JIeKOHCTPYKUMA TPaAULMOHHOIO MNPUPOAHOr0 MeMsaa. B knaccuyeckon nutepatype
npupoaa Hepeako BbICTyMasa KaK MCTOMHMK KpacoTbl, MOKOA WAM BAOXHOBEHMA. B
NOCTMOAEPHUCTCKOM 3KOTEKCTE 3TW CMbIC/Ibl PA3MbIBAOTCA, 3aMEHAOTCA TPEBOXKHbLIMM,
amburBaneHTHbIMM 0H6pasamum.

e MHTEPTEKCTYaNbHOCTb 3JKONOTMYECKUX KOLOB. TEKCTbl HACLILLAIOTCA OTCbIIKAMU K
Hay4YHbIM, MUGONOTNYECKMM, PENUTMO3HBIM U NTEPATYPHbIM UCTOYHMKAM, CBA3AHHbIM C
NPUPOAHON CUMBOIMKON, YTO CO3A4AET NOMCEMAHTMYECKOE NPOCTPAHCTBO.

e [lonndoHmA ronocos Npupoabl 1 Yenoseka. [prupoaa roBOPUT B IKOTEKCTE He Kak QOH, a
KaK CyDbeKT, MHOTAa HaAeNEHHbIN peybto, MaMATbIO, MPOTECTOM.

e MpoHUa n rpoTeck. MNpunpoaHble KaTacTpodbl, 3arpA3HEHME, SKONOTMYECKOe pa3pyLLeHne
4acTO OMMCHIBAIOTCA C dNEMEHTaMM NapoanK, YEPHOrO KOMOPA, YTO, C OA4HOM CTOPOHSLI,
CHU}KAeT Tparm3m, a c Apyron — ycunmeaeT SGPeKT oTUyKAEeHNA.
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e  CuMmynaumMa u UCKYCCTBEHHOCTb. B HEKOTOpbIX TeKCTax npupoda NpeAcTaBieHa KakK
KOHCTPYKLMA, MeAWWAHbIN NPOAYKT WAW AaxKe NapoAmMAa Ha «HATypanbHOCTb», 4TO
COOTBETCTBYET MOCTMOAEPHMUCTCKOM KPUTUKE PEaIbHOCTM KaK CUMYAAKPA.

Taknm 06pa3om, SKOTEKCT B MOCTMOAEPHMUCTCKOM NPO3e — 3TO He TONbKO cnocob nsobpaxeHuma
npupoabl, HoO U GopMa 3K3UCTEHUMANBHOM U KyNbTypHOM pednekcnn. OH NO3BOASET aBTOPY
PAa3MbIWNATL O  PaspyWwMUTeNbHbIX  MOCNEACTBMAX  TEXHONOTMMYECKOrOo  BMeLWaTenbCTBa,
AerymaHusaumm, Kpusmnce MAEHTUYHOCTWU, Npeanaras HOBble MOAENW B3aMMOAENCTBUA MeXay
Ye/IOBEKOM WM OKPYKatoLLLEen cpeon.

CnenyeT NoAYepPKHYTb, YTO B KA3axCTaHCKOM NuTepaType MOCTMOAEPHUCTCKUIA SKOTEKCT HECET B
cebe TakKe rnyoboKo HaUMOHaNbHbIN CMbICA. [TpUPOAHbLIM NaHAWAPT YacTo KOAMPYET ITHUYECKYIO
NamMATb, CBA3b C POAOM, CaKpasbHOE BOCMPUATME 3EeM/IU KaK }KMBOTO OpraHnama. MMeHHO B TaKom
KOHTEKCTe cneayeT pacCMaTpMBaTb SKOTEKCTbI AciaHa MMaKCbl/IbIKOBa, B KOTOPbIX NpUpoaa — He
NPOCTO TEMA, @ LleHTPabHbIM 3K3UCTEHUMANbHbIN U GUNOCOPCKNI CTEPIKEHD NOBECTBOBAHMS.
O6wan xapaKTepUCTMKaA XyA0KECTBEHHOro Mmrpa AcsiaHa *KaKcblnbiKoBa

TBopyecTBO Ac/laHa KaKCbiNbIKOBaA 3aHMMaeT 0coboe MeCTO B Ka3axCTaHCKOM IMTepaType KoHLA
XX — Havana XX| Beka. Ero nposa otnnyaetcs puaocopckon rnybuHom, sakcnepmmeHTamm c
dopMOW 1 CTUNEM, aKTMBHbBIM MCMONb30BAaHMEM CMMBOAMYECKMX N anneropuyeckmx obpasos. B
Npou3BeAeHNAX NUcaTens NpUMpoaa — He NPOCTO AeKopalMA, a CaMOCTOATENbHAA CYLHOCTb,
HOCUTENb KYAbTYPHbIX M MeTadn3nYecKknx cMbIcNoB. MpupoaHan cpea (0cobeHHo BOAbl, CTENN,
ropbl) BbICTYNaeT B POM 3epKasa, B KOTOPOM OTPaXKatoTCA BHYTPEHHME COCTOAHMA YeN0BEKa, ero
CO3HaHWe W NOACO3HAHWE, Ero AyXOBHbIE MCKAHWA U 33Dy AEHWA.

HaKCbINbIKOB OPraHWYHO COoeAMHAET YepTbl MOCTMOAEPHMUCTCKON NPo3bl — GpParMeHTapHOCTb,
NOANPOHMIO, NHTEPTEKCTYaNbHOCTb — C INYyHOKO HaLMOHANbHBIM MUPOBOCNPUATMEM. MNpnpoaa B
ero TeKCTax BCerJa MHOrOC/A0MHA: 3TO W 3KOCUMCTEMA, M KyNbTyPHbIA Ko, M dunocodckas
KaTeropuaA. Takmm obpasom, ero Npom3BeAEeHNA MOXKHO C NOIHbIM OCHOBAHMEM PAacCMaTpPMBaTb
Kak 06pa3Libl TOCTMOAEPHMCTCKOTO 3KOTEKCTA.

BoaHble pecypcbl Kak CUMBOA M MOTMB B MPO3e NucaTens

Ocoboe mecTo B TBOpYecTBe MKaKCblNbIKOBA 3aHMMAIOT BOAHble MOTMBbLI. Bofa B ero Tekcrax
MHOFO3Ha4YHa: OHa MOXET BbITb CMMBOJIOM KM3HWU U OYNLLLEHMA, MeTadOpPOM NAamMATK, ONACHOCTY,
paspyweHna uam 3absBeHMA. ITOT MOTMB BbIMNOAHAET He TONbKO 060pasHylo, HO U
CTPYKTypoobpasytollyto QyHKLUMIO — OH 0bbeanHAeT dparmMeHTbl NOBECTBOBaHMA, GopmMmupyeT
BHYTPEHHIOIO NOTMKY TeKCTa, HagenAeT MOBEeCTBOBaHME pPUTYanbHbIMKW, GUAOCOPCKMMKM 1
KY/IbTYPHbBIMM CMbICIaMW.

B pacckasax 1M NOBeCTAX NMcaTeNa MOXKHO 0OHAPYKMUTb Pa3Hble NPOABAEHMA BOAHOM CTUXMM:

e PEKM — KaK CMMBOJ BPEMEHMU, UCTOPUU, TeYeHMA cyabbbl;

e POAHWKM N UCTOYHWNKM — KaKk 06pa3 NnepBo34aHHOM YNCTOTbI, TPAAMULMM, POAOBOM NAMATH;

e 60n0Ta 1 3aCToMHbIE BOAbI — Kak meTadopa 3acTos, Aerpagaumm, ytpaTbl;

e [OX[Ab, NMBEHb, BOAA KaK pa3pyliMTenbHaa CTUXMA — KaK NpOoABAEHME THeBa NpUpoasbl,
OTBET Ha YeNoBeYeCKoe BMeLlaTe1bCTBO.

Boaa y MaKcblnblkoBa BCerga aMOLMOHANbHO 3apAXKeHa: OHa rOBOPUT C repoem, HaNnoOMMHAET,
npeaynpexaaeT, OYMLAeT WAW HaKasblBaeT. ITO [AeNaeT BOAHYIHO TeMaTWMKy BarKHEMLWWUM
31IEMEHTOM 3KOTEKCTa, YCMAMBAA TPEBOMKHOCTb, OMNOCOGUYHOCTL WM WMHTPOCMEKTMBHOCTb
NOBECTBOBAHMA.

AHanns nosectn «O3eHaep Kaiaa afagbl?» («Kyga TeKyT pekn?»)

MoBecTb «O3eHaep Kalaa afafbl?» ABNAETCA KAOYEBbIM TEKCTOM A/1A aHaNM3a 3KONOTMYECKOM
TEMATMKM B TBOPYECTBE MucaTens. YKe CamMoO Ha3BaHWe 33aJaéT BarKHeMWuin Gnuaocodckmin m
3KONOTMYECKMIM BONPOC — O HanpaBieHUM, Lenun n cyabbe NnpupoaHbIX MOTOKOB, O TOM, KaK 3Tu
MNOTOKM OTpaxkaloT cyapby Hapoda M Camoro 4esoBeka. ITO NPOM3BEAEHWE HaCbILLEeHO
CMMBONAMM, MeTahopamm 1 aNat03NUAMM, CBA3AHHBIMMN C BOAOMN.
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CioxkeTHOe AApo noBectT — cyabba repoes, Yb€ CyLW,EeCcTBOBaHME TECHO CBA3AHO C PeKoW, C eé
M3MEHEHUAMMW, UCCAKAHMEM, 3arpA3HeHMem. Peka 34ecb — He TONbKO GOH, HO M YYaCTHMK
NOBECTBOBAHMA, CBOEro poAa XPOHUCT M cyaps. OHa «HabntoaaeT» 3a Ye/I0BEKOM, «FOBOPUTY
yepes CHbl, M1bI, NPeadyBCTBUA. [epOM UCMbITLIBALOT YYBCTBO YTPATbl, MOTOMY YTO BOJA — KaK U
NamaTb, TPAANUMSA, YECTb — YXOAMT, UCYE3aeT, CTaHOBACb HECMNOTHOM.
CTPYKTYpPHbIE U XyA0KEeCTBEHHbIE 0COOEHHOCTM NOBECTH:
e ®parmMeHTapHOCTb M MOHTA)KHOCTb MOBECTBOBAHMA CO34a0T 3GDEKT XPOHOTOMUYECKOTO
PacCcNoeHMA: NPOLLIoe, HacToslee 1 byayliee CAMBAOTCA B BOAHOM meTadope.
e [loBTOpAtOWMECA BOAHblIE 0Opa3bl co34at0T addEKT BOAOBOPOTa — BPEMEHU W NAMATH, B
KOTOPOM TOHYT cyAbbbl Ntoaen.
e Mcnonb3oBaHMe  QONBKAOPHbLIX  31EMEHTOB M mudposorem nNpuaaéT  MNOBECTM
MeTapU3NYECKYo ryBuHy.
Taknum obpasom, «Kyaa TekyT peKkm?» — 3TO He TObKO 3KONOTMYECKOe BblCKa3blBaHME, HO U
3K3MCTeHUMaNbHaA meTadopa: aBTOP FOBOPWUT O KaTacTpode He TONbKO MPUPOAHOM, HO W
OYXOBHOM, KYNbTYPHOW.
CemaHTMKa BoAHbIX 06pa3oB: meTadopa, CUMBO, apPXETUN
OOHUM U3 KNHOYEBbIX 91EMEHTOB 3KOTEKCTa y Ac/iaHa MKaKCbl/lbIkoBa ABNAIOTCA BOAHblE 06pa3bl,
obnapatouime rnyboKoM cemaHTMYecKon Harpyskon. Boaa B ero TekcTax — 3TO He MpoOCTo
npupoAHaa cybcTaHUMA, @ YHUBEPCAbHbIA CUMBOJT C MHOXECTBOM KY/IbTYPHbIX M GUA0CODCKMX
3HaYEeHMN.
Ha nMHreocemaHTM4YeCKOM YpOBHE BOAHAA IEKCUMKA peannsyeTca B BUAE:
e MeTadOpUYECKUX NEPEHOCOB («MamATb TEKa, KaK MCCAKAloLLAn peKka», «Bpemsa MyTHOE,
KaK BOoJa BECHOMY);
e CMMBOJIMYECKNX KOHCTPYKLMIN, B KOTOPbIX PeKa UK poAHWK 0603HaYatoT cyapby, KM13Hb,
ABUNKEHWNE, OUMLLEHNE;
e ApPXETUMMUYECKUX 0DPa3oB, yXOAAWMX KOPHAMM B TPAAMUMOHHbIE MUDbI U KyNbTypHblE
cueHapun (0bpas «BEYHOM BObI», «BOAbI HKMUIHNY, KPEYHOTO CTPaXKa» 1 T.4.).
3T 0bpasbl GYHKUMOHMPYIOT KaK KAOYEBbIE CEMAHTUYECKME Y3/bl, opmUpytoWwme CTPYKTYPY
TEKCTa, Npuaatowme eMy puUTyanbHbii, MUPONOITUUECKUIA XapaKTep. BoaHan cemMaHTWKa Takke
CNOCOOCTBYET IMOLMOHANBHOM 3KCNPECCUMM TEKCTa, NepefaéT TPEBOXKHOCTb, TOCKY, HadeXay M
NoKasaHwMe.
JIeKCUKO-CeMaHTUYeCKne NoNA: BOAA, UCTOK, UCHE3HOBEHUE
JleKCUKo-CeMaHTMYECKMe NOAA, CBA3aHHble C BOAHOW TeMaTMKOM, B MNpPOM3BeAeHMUAX
HKaKCbINbIKOBA OT/IMYAOTCA BbICOKOM YaCTOTHOCTbIO M CMbIC/IOBOWM HAaCbIWEHHOCTbIO. KitoyeBble
CEMaHTUYeCKME KnacTepsbl:

e [lone «Boaa»: cy, @3eH, bynak, TamMLbl, TAaCKbIH, TEH,i3, *KayblH;

e [lone «ABMKEHME/M3MeHeHMe»: afaflbl, KOfanafbl, COpFfanaiabl, LlWakbin KeTeq,,

capKbliaapl;

e [lone «ucyesHoBeHWe/yTpaTa»: »KoK BonAbl, TapTbiNAbl, KYPFadbl, ©WTi, bBynaHapl.
Ocoboe BHMMaHME 3aCNy)KMBAET CAOBOYNOTPebBNEeHNEe C TNarofamm MCYE3HOBEHMA: «O3eH
KoFanapl», «bynak capKplnabl», «cy OynaHbin KeTTi» — 3TU KOHCTPYKUWMW HECyT He TONbKO
daKTUYecKnit, Ho U MeTadOpPMYECKUIA CMbIC/, TOBOPA O NOTEPE HEe TONbKO BOAHbIX PECYPCOB, HO U
KY/IbTYPHbIX KOPHEN, AYXOBHOM CBA3WN C 3eM/EN.

Tako noaxond, NO3BOASET PACcCMATPMBaTb 3KOTEKCTbl MMCATENA KaK BbICOKOOPraHWM3OBaHHbLIE
JINHIBOCEMAHTMYECKME CUCTEMbI, B KOTOPbIX 3KO/M0OrMyeckas npobnemaTvka BbipaXKeHa
cpeacTBaMm Asblka ryHboKo M MHOTOCA0MHO.

A3bIKOBblE CPEACTBa CO3A4AHMA SKONOTMYECKOTO ANCKYpCa

AHanu3 pe4yeBbIx cTpaTernit AcnaHa HKaKcblblIKOBa MOKA3bIBAET, YTO OH MCMOAb3YeT LWMPOKUM
CMNEKTP A3bIKOBbIX CPEACTB A4/1A CO34aHMA SKONOTMYECKM 3aPAKEHHOTO AMCKYPCa:
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e  DMOLMOHANbHO-OLEHOYHbIE 3MUTETbl («CapKblAFaH ©3eH», «y AAYybICTbl Cy», «MYHApbl
Bynak») yCUNMBatoT Tparm3am onmcaHms.

e ANO3UM Ha HapOAHble MoBepbA WM nereHabl (06pa3 «bynak wmeci», «cy nepici», «cy
apyafbl») CBA3bIBAIOT MPUPOLAHbBIE ABNEHMA C KYNIbTYPHON NAaMATbIO.

e CHHTaKcM4Yeckne NoBTOPbl W NAPANNENU3Mbl MPUAAOT TEKCTY PUTMUYHOCTb, 6AMU3KYIO K
3aKJAMHAHWIO UM MONNTBE.

e KOHTEKCTyanbHbIE aHTOHUMbI («CYy — KYPFaK», «aFblC — TOKbIpay») aKLEHTMPYIOT KOHTPACTb!
MEX Y *KM3HBIO U CMEPTbIO MPUPOabI.

Taknum obpa3om, A3bIKOBAA OpPraHM3aLMa SKOTEKCTOB Y HKaKCblbIKOBaA HanpaBieHa Ha co3aaHue
CUNBHOTO 3MOLIMOHANBHOIO M STUYECKOTO BO3AENCTBMUA Ha YMTaTena. Ero TeKCTbl NpM3bIBatOT He
TO/IbKO K Pa3MbILLUAEHMNIO, HO W K BHYTPEHHEMY OTKAMKY, K 3KOJIOTMYECKOMY CO3HAHMUIO.
3akso4eHune

NccnegoBaHme sKoTeKCTOB AcnaHa MKaKCbl/IbIKOBA, B YaCTHOCTM MPOU3BEAEHWMM, CBA3AHHbLIX C
BOZIHOM TEMATMUKOM, MO3BONAET CAENaTb HECKO/IbKO 3HAYMMbIX BbIBOAOB KaK B TEOPETUYECKOM, TaK
M B MPUKNAAHOM acMeKTax:

1. DKkoTematvka B  TBOp4YecTBe  MKakcbl/IblkoBa —  He  BCMOMoratesibHasA,  a
cnMcTemoobpasylollan KaTeropma, B KOTOPOM NPUMPOAA BbICTYNaeT He TO/bKO Kak cpeda
OENCTBMA, HO KaK PaBHOMPAaBHbIA y4aCTHUK MOBECTBOBAHMA, [AYXOBHbIA W KYAbTYPHbIN
cyObeKT.

2. BopgHble 0bpa3sbl GYHKLUMOHUPYIOT KaK YHMBEPCANbHblE CUMBO/IbI, OXBaTbiBatOLWMe chepy
JINYHOrO, COUMANbHOTO M KOCMMUYECKOro. Yepes HUX nucaTesib BblpaKaeT TPeBory 3a
cyabby 3emnu, Hapoaa, KyNbTypbl, CAMOTO YeN0OBEKa.

3. JINHrBOCEMAHTMYECKMI aHa/NM3 MOKasbiBaeT, YTO 3KosormMyeckas npobnemaTtuka
peannsyeTca yepes3 TOHKO OPraHM30BaHHYK CUCTEMY BOAHOM NEKCUKM, MUOMOITUYECKMX
MOTMBOB, CTUIUCTUHECKMX MPUEMOB M KYyAbTYPHbLIX annto3uiA. ITO NOATBEP)KAAET, YTO
TeKcTbl KaKCblblKOBa NPeACTaBnAlT cObOM MOAAMHHbIE 3IKONOTMYECKME MNOCNaHuA,
HanpaB/ieHHble He TONbKO Ha KOHCTaTauumto nNpobnembl, HO M Ha €€ 3TUYeckoe
nepeocmbICieHuMe.

4. TocTMmoaepHUCTCKaa dopma He ocnabnsaeT, a HaNpPoOTMB — YCUAMBAET BIMAHME SKOTEKCTA
Ha 4uTaTend, npeanarad emy MHTepnpeTaTMBHYO cBObOAY, AMANOMMYHOCTL U
BK/IHOYEHHOCTb.

Takmm obpasom, npousseneHna AcnaHa MHKaKCblblkOBa NPeACTaBAAT COOOM yHWKaNbHOe
ABNEHWe B Ka3aXCTAHCKOW NuTepaType, rae Xy4OXKeCTBEeHHOe, sKonormyeckoe n ¢unocodpckoe
CNAETAlOTCA B eAMHYI TEKCTOBYK TKaHb. Ero 3KOTEKCTbl — 3TO HEe MpOoCTO AMTepaTypHble
Npou3BeAeHMA, a SKONOTUYECKOE MBbIWNEHUE B XYAOXECTBEHHOW ¢opme, crnocobHoe
bopmmpoBaTb HOBOE MMPOBO33PEHME, OCHOBAHHOE Ha FAPMOHWM, MAMATU U OTBETCTBEHHOCTM.
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Political Studies

TpaHCLeKapasblK e3eHaep
ANMNOMATUACHI: Ka3aKkCcTaH saHe KblTal

NembekoBa Maiipa OpaKKbi3bl
TapWX FbIIbIMAAPbIHbIH, KAHANAATLI, AoueHT, K.CafaameB aTbiHAAFbl Xa/iblKapasibiK,
busHec YHuBepcuTeTi, AiMaTbl Kanachl

AHHOTauuA

Makanaga KasakcTaH meH KbiTall apacbiHAarbl TpaHCWeKapasblk e3eHaepai bipirin
namaanaHy MaceneciHiH, Ka3ipri }afaanbl, KeNiciMaik-KYKbIKTbIK HETi3i XaHe eKi e apacbiHAa OcChbl
@3eHJepre KaTbiCTbl  aTKAPbIbIM  KaTKaH XYMbICTap MeH npobsiemasnblk  macenenep
KapacTblpblifaH. 3epTTeyae TpaHLWeKapablk 63eHaepre KaTbiCTbl €Ki MEMJIEKETTIH, YCTaHbIMAAPbI
TaNAaHbIN, Kasipri Kesae »Kyprisifin }KaTkaH Kenicce3aepaiH, HOTUMKECH KaH-KaKTbl NanbiMaanfaH.
EKi engiH apacblHA4a OCbl Macefnere KaTtbICTbl aTKAPbIAbIN KaTKaH HaKTbl KYMbICTAp Aeri allbin
KepceTinreH. CoHbiMeH bipre eki Mem/jieKeT apacbiHAa eH ipi e3eHaepre KaTbIiCTbl Kesicim
WapTTapAblH OCbl YaKbITKA AeNiH »Kacanman oTbipFaH cebenTepi TanaaHbin, KblTalnablH, ©3iHiH,
LbIHKaH-YIFblp aydaHblH AaMbiTyFa apHanfaH CTpaTeruMacbiH »Ky3ere acblpyfa OalaaHbICTb
Kenicimre Kenyai cosbin ibepreHi, KasakcTaH Xafbl ©3 3KOHOMMWKACbIHAA ©3eH Cy/apbiH
YHEMAEYAH *KaHapTblAfaH TEXHO/OMMACLIH WapyalblaAblKKa €Hri3in  »KaTKaHAblFbl Typasbl
narbiMaaynap *KacaafaH.
Kint ce3sgep: TpaHuweKapanbik e3eHaep, KaszakcTaHn-KbiTan amnanomartmacel, EpTic »kaHe |ne
e3eHaepi, Koprac aHe Cymbe e3eHaepi, bipneckeH kommccuma.

Kasipri anemae xanblKTbl CYMeH KamMTamacbl3 eTy MICe/eci eH e3eKTi macene 6obin
OTblpfaHbl aHblK. CapanibinapabiH NikipiHwe, 6onaWakTa MemMNeKeTTep apacbiHaa KeMipCyTeri
pecypcTapbl VYWIiH emec, afam3aTKa KaXkeTTi Cy pecypcTapbl YWiH Tanac Kywewi MYMKIH.
CoHAbIKTaH KasaKCTaH AMNAOMATUACK YIWIH enimisgi cy KesgepimeH KamTamachl3 eTin OTbipfaH
TpaHLIeKapaablK ©3eHAep MICEeNeCiH KYKbIKTbIK Herisge wWewyai yMbIMAACTbIpy — Kesek
KYTTIDMEWTIH ©3eKTi macene ekeHairi benrini. Cebebi reorpadumanbik opHanacy KafaambiHa
HbannaHbiCcTbl KasaKkcTaH ©3iH cy pecypcTapbiMeH Tabufu »oameH 56 naibi3 KamTamacbl3 ete
anagbl. An KanfaH 44 naibi3 cy pecypcTapbl Keplli engepaeH afbin KeneTiH TapHCWeKapablk, cy
Ke3aepiHeH anbiHaabl. COHbIH, iWiHAE enimi3fiH, cascaTbiHaa KbiTalh MemneKkeTiMeH eki apajarbl
©3eH cy/napbl 6Te MaHbI3abl OpbiH anaabl. Ocbl HafbITTa Ka3aKCTaH AMNAOMATMACH! Y3aK Xblaaap
6olibl 6ip 6aFbITTbl, CbIHAAPLI, TADAHAbI }KYMbIC ¥Kacan Kene »aTKaHAblFbIH aTan eTce 6oiaabl.

Ocbl yaKbITKa AeMiH TpaHCLIeKapasblK ©3eHAep MICENeci eki KaKTbl Auniomatvana
MeM/eKeT  DaclblNapblHbIH, ~ XOFapfbl  AeHreniHae, nNapAameHT, MUHWUCTPAIKTEP  MeH
BEAOMCTBO/1Iap apacbiHAa Y3A4iKCi3 MaHbI3abl macene peTiHae KeTepinin Kenedi. Ocbl macenere
KaTbICTbl €Ki MemneKkeT apacbiHaa Keniccesaep bactanraHaa TapanTap eki enaid apacbiHga 20-aaH
acTam ipi TpaHcLeKapasblk e3eHaep bap ekeHAiri »aHe conappl bipirin nanganaHyabl Kenicy
KepekTiriH 6enrineH 60naTbIH.

Ocbl peTte KbiTal MeH eki apagafbl TpaHLIEeKapasblK e3eHaep MmaceneciHiH 6i3aiH
enimi3fiH, CbIpTKbl cascaTbiHAafbl 6acTbl Macene 6o/ybiHbIH bipHelwe cebentepi 6ap ekeHAiriH
aTan eTKimi3 Kenedi.
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BipiHwineH, KpiTaaaH KasaKcTaHsa ipini-ycakTbl MbIHHAH acTaM ©3€HHIH, afbln KeNeTiHAr
KoHe onapabiH 23-i ipi e3eHaepaiH 6onybl. byn petTe TaHb-LLaHb, AnTait TaynapblHbiH 6Kik Geniri
KbITal »KafblHAa OpHaNacKaHAbIKTaH XaHe e3eHAepaiH bacTaybl con KepaeH bactanaTbiHAbIKTAH
KasaKcTaH »Kafbl oCbl Mmacenene KpiTal KafblHa Tayenai xafaanaa 6oabin oTblp. OUTKEHI OChbl
e3eHaep KasakcTaHHbIH, SKOHOMMKa/bIK KaFaalblHAa YIKEH OPbIH a/bin OTbIpFaH Cy pecypcTapsl
b6onbin Tabbinagpl. OcbifaH HannaHbicTbl KaszakcTaH AMMIOMATUACLIHLIH, andblHAQ TypfaH
MaHbI3bl MaCefe - XanblKapasblK KyKblK HOpPManapbiHa CyMeHe OTbIPbIN OCbl MaCe/eHi 3aHabl
TYpAe petrey 60bIn OTbIp.

EkiHWwineH, Ka3akcTaH »afblH anaHaataTbiH Xafaan, 90-wbl KblnaapaaH Oblnanfbl yakbiTTa
KbiTaln BaclbinbiFbiHbIH, 6i34iH enmeH ipresec xatkaH LUbiHKaH-Yifblp aBTOHOMUAbI ©JIKecCiHe
V/IKEH Has3ap ayAblpbin, 0 eHipAi eTe Te3 KblAdaMAblKNeH JamMbiTyFa AereH YMTblbICbl 60/bIn
oTblp. OHbIH, aaneni 2000 *bingapabiH, 6acbiHaa Kbitat 6aclbinbiFbl OCbl eHipai nrepyaid, 2050
XbINFa AeNiH apHanfaH apHalbl «baTbICTbIH, YAKEH Aamybl» CTpaTernacbiH Kabbingaybl Aecek
6onaapl.

Kabbingarnran 6yn Ctpaterma 2050 »Kblnfa AeMiH KOMbIAFAH MaKkcaTTapFa Kol KeTKi3yai L
KeseHre 6eNin Ky3ere acbipyabl Ke3aen oTbip. bipiHwi keseH, (2001-2010 »kblnaap) Kasipri KyHi icke
acbipbinabl.  CoHbIH  apkacbiHAa  KbiTalablH,  6aTbic  NpoBWMHUMANAPbLIH  6acTankbl
MHAOYCTPUANAHAbIPYFa KoHe opTala Xbiaablk KO 10% ecyiHe akengi. EkiHwi ke3eHae (2010-
2030 *bingap) eHipae eHepKaCinTiH, XaHFblpybiHa bacbiMapblk 6epinyae. YwiHwi kesenge (2050
XbINFa AeMiH) eHipae FbiIbIM MEH TEXHWKAHbIH, COHFbI KETICTIKTepiH nanaanaH oTbipbIn, KoFapbl
AeHrenaeri 3amaHaym eHAipic opbiHAAPbLIH KYpYAbl Ke3aenai [1].

Kepin oTbipfaHbiMbi3aa Oy CTpaTernsHbl »Ky3ere acblpy aTanfaH eHipre ilKepri
aMMaKTaH XalblKTapAbl KOHbBICTAHAbIPY KaHe OCbl alMaKTbl ipi eHAipiC opTanblfbliHA
aMHanablpyabl MakcaT eTin oTbip. ANl MYHbIH ©3i TpaHClleKkapablK 63eHAEPAiH CyblH alimak
3KOHOMMKACbIHA KeHipeK NanaanaHyabl TyAblPaTbIH Kafaan ekeHi benrini.

YwiHwigeH, KewniHri Ke3pe LbIHKaH-Yfblp aBTOHOMMWAAbI ODAbICBIHbIH 21eYMETTIK-
3KOHOMMKAbIK *KafblHaH BenceHi Aamybl ©3eH CynapbiH aybiA WapyaLllbliblfbiHA, OHAIPICKE KaHe
Kebelin »KaTKaH XanblKTblH TYPMbICbIHA KebipeK nanganaHy KaxkeTTiriH Tyablpbin oTbip. KbiTai
¥afbl OCbl ©3eHAepAe DereTTep canbin, Cy KOMManapblH XKacan }aHe cyabl Oypy KypblbiCTapblH
T.6. Xyprisyae. CoHbIMeH bipre KeWiHri Kesae ocbl armakTafbl Kapamal »kepiHae KemipcyTeri
KeHIHIH allblaybl XX3HE OHbI blgamaaTa Urepy XyMbICTapbliHa TPaHCLEKapaablK 63eH Cy/apbliH
KeHiHeH nanganaHybl 06i34iH, enimi3ai anaHAaTbin OTbipFaHbl aHblK. Ocbl cebenTi KasaKcTaH
YafblHA@ TpaHLWIeKapanblK ©3eHAEPAiH Cybl a3aMbil KeTnen me, enfi CYMeH KamTamachbi3 eTy
afaalbiHa KaTep ToHOel me AereH Kayin Kywetoae.

OcbifaH balnaHbicTbl KasakcTaH HacliblibliFbl KbiTaiMeH eki apagafbl TpaHLIeKapanbiK,
@3eHaep MacesieciH welly OafbiThiHAa TabaHabl TYpAEe Kesicce3 »Kypridin Kene xaTbip.
CapanuwbliapablH NikipiHwe KbiTah Tek KasakcTaHMeH faHa ©3eH Cy/lapblH OpTaK nanganaHyfa
KaTbICTbl Keniccesaep »*yprisyae aenai. HerisiHeH KbiTalt TpaHCLIeKapanbiK e3eHAepai enaepain,
@3apa bipirin nanganaHybliH KYKbIKTbIK Herizge peTTenTiH «TpaHLWeKap/blK Cy afblHAAPbIH KaHe
XaNblKapasblk KOAAEPAi KOopFay *KaHe nanaanany Typanbl» 1992 »binfbl KOHBEHUMAFA KaHe 1997
XbINFbl  «XanblkapanblK Cy afblHAAPbIH  MalfanaHy KyKblFbl  Typanbl»  Xa/iblKapasbiK,
KoHBeHUMANapFa KO KOMMaFaH enaepait, 6ipi.

bi3ai anaHAaTaTblH Macesie - OCbl €Ki enfiH apacblHAafbl TPAHCLWEKAPablK 63eHAEPAiH,
Kasipri »kargabl MeH OcCbl D6afbiTTa KYPri3ifin KaTKkaH AMMJOMATUABIK KEeniccesaep aHe
aTKapPbINbIN XaTKaH ic-lWapanapablH, H6apbicbl, HaTuKeci 6oabin oTbip. COHAbIKTAH Makanada
KasakcTaH MeH KbiTail apacbiHAa TpaHLWeKapasblK 63eHAepre KaTbICTbl MaCee Kanan wewinyae,
OHbIH, KYKbIKTbIK Da3acbl *KaHe eKi e/ apacblHA@ OCbl Macenere KaTbICTbl KaHAaW ic-luapanapfa Kon
METKI3iN4i, OHbIH TUIMAiNIT, HOTUMKECI aHe OHbIH bonallarbl KaHaal AereH cypaKkTap TeHiperiHae
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3epTTey XKYpPrisin, ocbl 6afbiTTafbl Ka3aKCTaH AMNAOMATUACBIHbIH KYMbICbIHbIH HOTUMKECIH aHbIKTay
oHe bafranay 6onbin Tabblnaapl.

KazakcmaH meH Kbimalli memaekemmepi apacbiHOArbl MPAHCUEKApasblK 63eHOepoi
Gipiein nalidanaHyObiH KYKbIKMbIK-Kenicimoik #ardadol.

©3imisre b6enrini KasakctaH meH KpiTalh apacbiHAa TpaHLWeKapablK e3eHaepre KaTbiCTbl
Keniccesgep pecMm Herizge TypakTbl Typae 1998 kbingaH Hactan »Kyprisinin keneqi. Eki en
TpaHLLeKapanblK e3eHaepai bipirin nanganaHyablH, KYKbIKTbIK Heri3iH BipTiHAen Kenicin »Ky3sere
acblpyaa. ¥3ak KeniccesnepaiH HITUXKeCIHAEe KON eTKEeH anfallKbl Herisri Kenicim WwapTTapablH,
6ipi 2001 kblnbl KblpKyMek albiHaa «KasakctaH Pecnybnukacbl YRimeTi meH KbiTalh XasnblK
Pecnybnnkacbl YKimeTi apacbiHZa TpaHCLWeKapanblK ©3eHAepAi nandanaHy »KaHe Kopfay
cafnacblHAAa¥fbl bIHTLIMAKTACTLIK Typasbl» 14 6anTtaH TypaTbiH Kesicimre Kon Konblaybl 6oaabl. byn
Ka3aKCTaH AMNAOMATMACBIHbIH *KYMbICbIHbIH 6ip HOTUXKECI *KOHE eKi *KaKTbl Cy MaCeNeCiH WellyAaiH,
Heri3ri KYKbIKTbIK LWapTbiHbIH, Oipi gen 6inyre 6onaabl. ATanfaH KenicimHi, 5-wi 6abbiHaa cy
Mesillepi MeH canacblH 6akblnay, Tabufu anaTTapAblH, anAblH any CUAKTbl MiHAeTTemenep
6enrineHreH. CoHbiMeH bipre MaHbI3abICbl - KeniciMae ocbl KbI3MeTTepdi aTKapy VLWiH bipieckeH
KOMWCCUA KYPbIIaTbIHAbIFbI }KOHE OHbIH, M3MKIJICi XblJ1 CaliblH ©TKI3iN oTblpy KeniciareH [2].

HdereHmeH, byn Kenicim eki enfiH, apacbiHAarbl TpaHLWeKapasblk 63eHAep MICeneciHiH,
Heri3ri JereH CypakTapblH WeLIKeH KOK, COHAA Aa €H MAHbI3AbICbI, €Ki eNiH MUHUCTPAIKTEPI MeH
BEAOMCTBOIapbl apacblHAa TpaHLWEeKapablK 63eHaep mMaceneciH TypaKTbl TypAe KapacTbipbin,
6enrini 6ip Aspexene HakTbl Keficimaepre KO MeTKisyre yakeH MyMKIHAIK TyAblpAbl }KaHe OcCbl
MaceneHi KybIKTbIK Heri3fe Lellyre »on awTbl aece 6onaabl. Tafbl Oip MaHbI3abl Kafaaun
Kenicimae aTan kepceTinreH KasakcTaH-KbiTalh bipneckeH Komuccua KeniHHeH Kypbiabin, 2003
XblngaH 6actan Xymblic ictein 6acTaabl. bipneckeH KomuccuaHbIH KypamMblHAa TpaHCLIeKapanbiK,
©3eHAepaiH, TEXHUKAbIK KaHe FblIbIMW MacenenepiH aHblKTayMeH aHanbiCcaTblH capaniublaap
TOObI 13 KYMbIC »Kacalabl.

OHbIH, BipiHwWi maxinici 2003 xbinbl 31 KasaHaa NeknH KanacbiHaa eTTi. OHAa bipneckeH
KomunccuaHbiH, Kbi3meTi Typanbl Eperke KabbingaHapl KaHe KEeNeci MKblaFa MKYMbIC Kocnapbl
Kenicingi. OpaH KeliH A& KOMWUCCUMAHbBIH, M3XKINiCi »Kbln calblH ©TKi3iNin oTbipapl. bipneckeH
KOMWUCCUAHbBIH, *KYMbICbIHbIH, HaTM»KeciHAe OipHelle Kenicimaepre KON KeTKIi3iNreHiH xaHe
bipkaTap HaKTbl Lapanap »Ky3ere acbipblifaHblH atan eTyre 6onaabl. 2020 XblAfalh AemiH
bipneckeH KOMUCCUAHDBIH 17 MaXKiNici *KaHe 3KCNEePTTIK KyMbICWbl TONTbIH 16 Kesaecyi eTKisinreH
[3]. 2008 xblabl 31 Ka3aHaa bipneckeH komumcema KP-KXP bIHTbIMaKTacTbIK KOMUTETIHIH KypambliHa
eHrisinreH 6onatbIH.

Ocbl macenere KaTbICTbl Tafbl Hip MaHbI3abl KyxKaT - 2011 »Kbiabl aknaH anbiHaa MNeKkuH
KafacblHAa KON KOWbINFaH eki eniH apacbiHaa «KasakcTtaH Pecnybnimkackl YKimeTi meH KpiTal
Xanbik Pecnybnmkacbl YKIMeTi apacbliHAa TpaHCLIEKapanblK ©3eHAepAiH, Cy canacblH Kopfay
Typanb» Kenicim 6onbin Tabbinagbl. MyHbIH ©3i KYMbIC TONTAPbIHbIH, €Ki enfiH [e Kafajblk,
Kepaeri eHAIPICTIK opblHAAPAbIH, 3MAHAbI KaAAblKTapblHAaH 63eH CyAapblHblH, Kypambl e3repin,
canachbl Hallapaaybl MyYMKiH AereH KOpbITbIHAbIAAPbIHAH KENiIH KON MKeTKI3iNreH XeTicTik bonabl.

Con 2011 xbinbl Tafbl ga bip Kenicimre Kon KOMbIAAbI, SFHW €Ki endiH, apacbiHaa e3eHaep
afbln eTeTiH aydaHaapAbiH 9KONOTMACHIH }KaKcapTy OafbiTbiHAa «Ka3akcTaH Pecnybankach! YKiMeTi
MeH KbiTalt XanbiK Pecnybankachl YKiIMETi apacbiHfa KopluafaH OpTaHbl KOpFay caslacbiHAafbl
bIHTBIMAKTACTbIK Typabl» Kenicim Ae eki engiH e3eH cyfiapblHa KaTbICTbl ©3apa bIHTbIMAKTACTbIKTbI
YKanfacTblpyFa AalblH EKEHAITIH KBPCETTI.

CoHbiMeH bipre eki engiH, MUHUCTPAIKTEPI apacbiHia Aa TpaHWeKapasblk e3eHaepaeri
Tabufa anatTap Typasbl TapanTapabl TeTeHLe Kafdanaa xabapaap ety (2005 .), ocbl e3eHaep
HOMbIHWA Fbl/IbIMU-3EPTTEY KYMbICTaPbIH XKYPridy OafbiTbiHAA bIHTBIMAKTACTbIKTbI AambITy (2006
X.) XKoHe ipi TpaHCLIeKapanblK e3eHAepAiH WeKapanblk bakblnay BeKkeTTepiHiH rmapoNornanbIK,
OHEe MMAPOXUMUALIK KYPambl Typasbl aknapaTTbl ©3apa aamacy Typasnbl (2006 .) Kenicimaep
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acanfaH. byn  KenicimaepdiH, Kacanybl TpaHLIeKapanblK e3eHaepdi bipirin  nanganaHy
HafrbITbIHAAFbl AMTAP/IbIKTAN KETICTIK Aen anTyFa Keneai.

ofapblga KepceTinreH kenicimaep eki engiH apacblHAafbl TPaHCWeEKapasblK e3eHaep
M3CE/IECiH TONbIKTAN LWELIKEH }OK, AereHMEH OCbl MaCeEeHI LeLlyre *KacanfaH AanblHAbIK, 6acTbl
Kagamaap 6onbin Tabblnagpl Aen 6inemis. byn Kafgan eki »aKTblH, A3 ©3eHAep Cybl MacesieciH
Gipirin wewlyre HUETTI eKeHAiriHiH KepiHici aecek Te bonabl.

OcblifaH BannaHbICTbI eKi XKaKTbl KaTblHACTapAbIH Aamy DapbicbiHAa OanKkanfaH TeHAeHUMA
OCbl Keficimaepain, HeridiHae KasakctaH meH KbiTall apacbiHAafbl TPaHLWEKapasblK e3eHaepre
KaTbICTbl HaKTbl ic-llapanapabiH, 6ipTiHAEen »Ky3ere acbipblaybl 60abiN Tabbinaabl. 2003 XKblbl
KypblaraH bipneckeH kommccmaHbiH, 2015 xblnfbl AeRiHri apanbikTta 13 maxinici eTkizinin, bipkatap
Lapanap Ky3ere acblpblifaH. ATan anTkaHaa, ocbl bipaieckeH Komuccua aacbiHaa BipHeLle }KYMbIC
TonTapbl KypblafaH: BipiHwi Ton 2003 bl/ibl KypblAFaH capanibiiap Toobl, eKiHwici 2002 *biabl
KypblnfaH Kopfac e3eHi cynapblH 661y 6onbiHWwa HaKplnay Komuccuacsl, ywiHwici Cymbe xaHe
Kanwwblbynak e3eHaepiHiH CyblH NaraanaHy MeH XuHay 0oMbiHWa TypaKTbl cy Komuccuacs (2008),
TOPTIHWI TON TpaHclWeKapanblk e3eHaepae cy 6eny GOMbIHILIG TEXHWUKANbIK KYMbICTapabl iCKe
acbipywbinap 1066l (2010), 6eciHwici ocTbIk cy TopabbiH NanaanaHy 6oMbiHWa BipiKKeH Kbi3MeT
ToObl (2013) koHe anTbiHwWwbIckl 2014 KbiAbl KypblaFaH cy 6eny Typanbl Keaicim »KobacbiH
naviblHaay 6oMblIHLWA APHalibl XKyMbIC TOObI.

CoHbiMeH Oipre KasakcTaHHblH, CbIpTKbl iCTEP MUHUCTPIAIriHIH, ManimeTi OOMbIHLIA
BipneckeH KOMMCCUAHbIH LieHOepiHAe TpaHCLIeKapablK ©3eHAEepPAiH TMAPONOTUANbIK KaHe
TMAPOXUMUABIK, M3TIMETTEPMEH a/IMAaCy XYMbICTapbl Keneci cy bexkeTTepi OoMbIHLWA Kyprisineai:

e Epric e3eHiHae — bopaH (KP) — HaHbBaHb (KXP) ruapo bekeTtepi;

e |ne e3eHiHae - [lobbiH (KP) — CaHbaaoxausbl (KXP) ruapo 6ekettepi;

e TeKkec e3eHiHae - Tekec (KP) — Uzedparnaauso (KXP) rugpo bekettepi [4].

Ocbl aTanfaH Wapanap eki MeMAeKeTTiH apacbiHAa TeK Kenicimaep faHa »Kacasbin KoMmawn,
GipTiHAen eki apa/fiblKTarbl ©3eHAep Ccy/apblH bipire OTbIpbIN UrepydiH, MexaHW3Mi KasbinTaca
HacTaraHbliH KepceTeai. TpaHCcLleKapanblK 63eHAEPAIH Cy pecypCcTapblH KOpFay Maceneci, coHaam-
aK KP-KXP KoplafaH OpTaHbl KOpFfay CanacblHAAfbl bIHTbIMAKTACTbIK MKOHIHAEr KOMMCCUACHI
KbI3METIHIH WeHbepiHAe Ae KapacTbipblnagbl.

OcblIHbIH ©3i eKi en apacbiHa e3eHAep OOMbIHLA HAaKTbl XYMbIC XKYPin *KaTKaHAbIFbIHbIH,
anrarbl bonbin Tabblnaabl. EKi MemenekeT apacbiHAarbl KOT KOMbIAFAH KyKaTTap TpaHCLeKapasblK
@3eHaep cynapbliH NanganaHy bafbiTbiHAafbl HaKTbl Kadamaap Honbin Tabblnagpl. [JereHmeH,
Ka3aKcTaH Kafbl acipece, ipi Aen caHanatbiH EpTic neH lne e3eHi GoMbIHIWIG Kenicimre keny
HarbITbiHAA ThIHOAM KYMbIC XKacan Kenedi. byriHri KyHi EpTic @3eHiHiH, cy KeneMmiHiH, a3atobl aHe
|ne e3eHiHiH, Ae cybl TapTblna BacTaraHbl, an OHbIH Cybl a3alica bankall Keni anaTka ylbipanTbiHb
Typanbl bacnaces betTepiHae »KapuanaHyaa. COHAbIKTAH eKi MeMeKeT apacbiHaa ipi e3eHaep
HolblHLWA Kenicce3aep *Kacasbin Kenicimre Keny ammMaKTbiK Kayincisgikke Kocbliap Y/AKeH yaec
6onap egai.

Ocbl peTTe Ha3ap ayaapaTtbiH macene 2015 xbingaH 6actan eki engid apacbiHaa EpTic neH
lne e3eHaepiHiH cynapblH OpTaK ManganaHyra KaTbiCTbl Kenicim »obacbiH 23ipaey yMblICbl
XYprisinyae exedairi. KasakcTaH KafblHblH, ManimaeyiHwi Oyridri KyHi 31 6antaH TypaTbiH
KenicimHiH, »obacbl galbiHAanfaH, eHai apbip 6anTapbl 6OMbIHILG KalTadaH Kapamn, HakTbliay
KYMbICTapbl Kyprisinyae [5].

CoHbIMEH, »KOfapblda aWTblNfaHOApPAbl 3epAenecek, eKi MeMmaeKeTTiH apacbiHAa
TPpaHCLUIeKapablK e3eHAepadi e3apa Keaicin nandanaHyablH, KeniCiMaiK-KYKbIKTbIK, 0a3acbiHbIH,
ipreci KanaHfaHbIiH Kepemis. EHAIr xKepae 6y KYKbIKTbIK Heri3/i oJaH api KyWenTin, Heri3ri gerex
Cy pecypcTapbl 6oMbiHLA HaKTbl KeAiCiMAepAiH, Kacanybl eki e yWiH Ae, anMak YLWiH Ae MaHbI3abl
»afoan bonap eai.
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Keneci keseKTe eKi enfiH apacblH4a KypblifaH bipieckeH KOMUCCUA MeH KYMbIC TOMTapbl
OCbIfaH AieMiH HaKTbl KaHAal *KYMbICTapAbl Ky3ere acblpfaHbl Typasibl CypaK TyblHAAYbl OPbIHAbI,
€HJli OCbl MCEeNEeHIi aHbIKTacaK.

KazakcmaH-Kbimal apaceiHOafFbl MPaHWeKapansiK e3eHOep2e KameiCmebl Hypeisinin
HAMKAH HYMbICMAPObIH HIMUMCECI.

KasaKkcTaH KafblH anaHAaTtbin OTbipFaH Kafgal KbiTalablH acipece EpTic XaHe Ine
@3eHepiHe KaTbICTbl XKYPTi3in KaTKaH wapanapbl. byriHri KyHi KbiTalt Kapa EpTic-Kapamait xkaHe
Kapa EpTic-Ypimxi KaHanmapbiH canbin, EpTic e3eHiHiH cy pecypcblH alMaKTarbl eHAipicTi
OaMbITyFa nNanganaHyapl »Kysere acbipbin KaTblp. CoHbiMeH bipre Kasipri kesge Kbitan lne
@3eHiHae 13 cy KOMMacbIH »aHe 59 rMapoKOoHAbIPFbIAaPAbl OPHANACTLIPbIN OHbIH, CyblH KEHiHEH
nargananyaa [6].

OcblIHbIH, 6api Ka3aKCcTaH YWiH engi cymeH KamaTaMcbl3 eTy, Cy pecypcTapbiHa KaTbICTbl
Kayinci3aikTi cakTay 6afbITbiHAA YHEMI KYMbIC XKacayFa utTepmesnen OTbipFaH KepceTKilll.

ofapblga atan eTKeHAeW OCbl yakbITKa AeMWiH eKi engiH apacbiHAa TpaHCWeKapasbiK,
e3eHaepre KaTbICTbl KeNiCCo3Aep TOKTaFaH KOK XaHe bipaeckeH KOMUCCUA TYPaKTbl TYPAE KYMbIC
)acayaa. EKi aKTblH, OCbl YaKbITKa AeMiH HaKTbl Xy3ere acbipfaH Wapanapbl kenecigen 601bIn
Tabblnaabl.

EKi KaKTbl KOMUCCUA MEH XXYMbIC TONTapPbIHbIH, €H, 6ACTbl KO/ XETKEH MKETICTIKTepi - on
2013 »binbl Kopfac e3eHi boMbiHWa »aHe 2022 xbiabl Cymbe e3eHiHiH bipirin nanganany
OOMbIHWA KON ETKeH Kenicimaep MeH OCbl ©3eHAepAe HaKTbl KOMbIAFaH rMAPOTEXHUKANbIK,
KOHAbIpFblnap 6bonapl. Koprac e3eHiHaeri 6ipneckeH «1OCTbIK» rMAPOKOHAbIPFbIHLI BacKapy KaHe
nanaanaHy Typanbl YKimeTapanbiK kenicimre 2013 KbiAdblH, KbIpKYMEK albiHAa KOA KOMblAFaH
6onatbiH. An Cymbe e3eHiHAeri rMapoKypblibim 2019 »biabl canbiHbIiN OITTi, an OHbl OpPTaK,
namaanany Typansl Kenicimre 2022 »Kblabl KON KETKi3iNa,.

Byrinri KyHi Kopfac e3eHiHae ae, Cymbe e3eHiHAe Ae KbiTal XafbiMeH Kenice OTbipbIn
apHalbl TMAPOTEXHUKANbIK KYPbIIbIC - WAO3AEP CcanblHFaH. byn wno3gep aBTomatTbl Typae
YKYMbIC Xacalapl XKaHe 63eHHIH, CyblH eki enre bipaen nanganaHaTbiHAan eTin 6enin 6epin oTbIp.
Byn wno3nepaid, TWimAiniri coHaan, erepge 6ip en e3eHHeH anaTtblH CyAblH Me/LepiH
©3repTKeHAE, 0N CYy eKiHLWi aKKka Aa con menwepae beniHeai. CoHbimeH Bipre eHAiri KesekTe
OCbIHAaN KoHABIPFbIHbLI LLbIFbic Ka3aKkcTaH 0b/biCbiHa afbin KeNeTiH ¥KeH ¥1acTbl ©3eHiHe opHaTy
Typanbl Kenicim 6ap, on aa BipTiHAen »Ky3ere acaabl AereH olnaambi3 [7].

OpUHE MYHAAN KETICTIKTepre KO »KeTKi3y oHall bonfaH oK. Eki ak Ta byn macenene
MyAneni bonfaHapIKTaH KaHe y3aK Kenicce3aep Kyprizy bapbicbiHaa Oyn KYMbICTapabl Ky3ere
acbIpyFfa KON XeTKizingi.

CoHbiMeH Oipre Kasipri kesge bipneckeH KOMUCCUA MEH XKYMbIC TOMTapbiHbIH ©3apa
9PEKETTECYIHIH, HOTUNKeCIHAE Keneci e3eHaepaeri Tapo bekeTTepaid, MalimeTTepi 6oMbIHLIA eKi
en e3eHAepaiH, rMApPOreoc/NOrMAbIK KaHe TUAPO XMMUANLIK afdahbl Typanbl bip-bipimeH
Ma/IIMETTEP a/IMacybl »KOJSfa KoMfaH. ATan anTkaHaa, EpTic e3eHiHaeri KasakcTaH afblHbIH
BopaH »aHe KbiTall KafblHOafbl HaHbBaHb rnapo OeKkeTTepi apacbiHAa, lne e3eHiHaeri
Ka3akcTaHablk, [JobblH kaHe KbiTanabiH CaHaaoxe3un, Tekec e3eHiHaeri KasakcTaHablk Tekec nex
KbITalnblK LzedaHaauso bexkeTTepi apacbiHAa CyAblH KyPambl Typasibl MaIIMETTEP a/IMacy HaKTbl
xyprizinyae [7].

OcblHbIH, 831 KbiTallMeH eKi apada TeK KeniciMm WapTTap faHa *acanbil KoMmal, HaKThbl
YKYMbICTap XKYPri3ifin )KaTKaHbIHbIH, alifafbl. EKi *KaKTbl KOMUCCKA KIHE KYMbIC TONTapbl Y34iKCi3
OCbl HaFbITTa MKYMbIC »Kacan *KaTKaHbIHbIHbIH, KepceTKili. Keneci KesekTte KasakcTaH *afbl Ine-
Bankaw cy 6acceiHi 6onbiHWa KblTalMeH eKi apafafbl TpaHLWeEKapanblK 63eHAep MaceneciH
OCbIHAAM KYKbIKTbIK Heri3ae wewyai angbliHa MakcaT eTin oTblp. ©nTKeHi byn baccenHae enimisfin
TEPPUTOPUACHIHA afbin KeneTiH EpTic XKaHe Ine cMAKTbl MaHbI3abl e3eHaep bap. Ine e3eHi bankalu
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KeniHiH, 70 nanbi3 cy KOpbIH KamTamachi3 eTeTiH 6osca, EpTic e3eHi bolbiHAa enimi3iH, OckemeH,
Masnogap, KapafaHabl CMAKTbI OHAIPICTIK OpbIHAAPbLI OPHANACKAH.

EKi en apacbiHAafbl OCbl @3eHAep cybiH Benicy Typanbl Keniccezaep 2013 Kbiabl KblpKyMeK
anbiHaa KpiTanablH, Tepafacbl Cu LBMHNMHHIH, Ka3aKcTaHFa KeareH MeMeKeTTiK canapbliHaH
bactan kaHagaH KaHgaHa Hactagbl. Ocbl canap 6apbicbiHaa KbiTalt 6aclibiCbl OCbl M3CENEHI
apHamlbl eKi »akTbl komuccmsa 2015 kbingaH 6actan 3epTTen, KOCbIMLWA KesiciMHiH, *KobacbiH
nanblHOaybl KepeKk ekeHpiriHe kenicti. OcblfaH 6alNaHbICTbl CON Ke3ae apHalbl KOMMCCUA
KYPbIIbIN XKYMbIC »Kacai 6acTabl »kaHe 2024 xblnfa AeMiH 0Cbl KOMUCCUAHBIH, 17 OTbIPbIChI OTKEH
6enrini 6onabl. EKi en apacbiHAafbl OCbl ©3€HAEPAIH CYbIH NaganaHyapl Wewyre apHaafaH *oba
9N KyHre aeliH TankplnaHyaa. Koba kipicneaeH xaHe 31 6antaH Typasbl.

Ocbl macene 6oMbiHIA 2024 blbl Kapalla abiHaa KasaKCTaHHbIH Cy pecypcTapbl sKaHe
nppurauma MUHUCTPAITIHIH, Bacwbickl H.Hypsiritos KasakcTaHgafbl KbiTanablH, TeTeHle »KaHe
OkinetTi Enwici YkaH CaomeH ke3gecTi. Ocbl ke3gecyae mnmHuctp H.Hypxiritos lne-bankaw cy
baccelHi bHoMblHWA ©3eH cynapbliH bipirin nanganaHy, 6anbik aynay ici MeH ayMaKTbiH,
3KOMIOTMACBIH CaKTay, TYPU3MAi AaMbITy M3CefieCiH KeTepe OTbIpbIN, OCbl XafAdalfa Ka3aKCTaH
)Kafbl epeKlle MaH bepTiHiH aTan eTTi. KbiTah aunaomatbl KasaKcTaH »KafblHAaFbl MamaHaapabl
ericTiK Jepaepai cyapyablH, XaHa, YHEM/] TEXHONOTMANAPbIMEH TaHbICTbIPbIM, YMPETY YLWiH 6inim
KeTepy, Taxipmbe anmacy iciH ynbiMaacTblpyFa AalblH eKeHAikTepiH b6ingipai. ©3 KeseriHge
MUHUCTP Kasipri Kesae KpiTanablH Power China KomMnaHMACbIMEH Ka3aKCTaH MaMaHAapbiH
BiNIKTINIK KypcTapbliHaH eTKi3y Typasbl Kenicim 6ap ekeHiH aTan eTTi [8].

Ocbl cebenTi eki enfiH apacbiHAa KOA KeTKi3ireH Tafbl Oip YIKEH Xymbic — KbiTal
YaFblHbIH Ka3aKCTaHAbIK MaMaHAapAbl CyAbl YHEMAEN KOAAAHATbIH TEXHONOMMANAPAbI Urepy YLiH
BiNIKTINIKTI KeTepy KypcTapbliH ©TKi3yiHAe. KbiTall Xafbl YHEMI Cy pecypcTapbliH ericTiKTi cyapyaa
aHa KeTinaipinreH TeXHONOMMANbIK KYPbIAFblAapAbl KONAAHA OTbIpbIN Cyapyabl YCbiHbIN Keneai.
Byn api cyabl yHemAen nanganaHyfsa acepiH TUri3eTiH Tacin.

OcblfaH DalNaHbICTbl eKi aKTbl Kenicce3aep OapbIiCbiHAA KbiTall Xafbl OCbl Macenere
HbacTbl Haszap ayaapbin Kendi. Ocbl 2pekeTTiH HaTuxKeci peTiHae 2026 »KbingaH 6actan
Ka3aKCTaHAbIK Cy LapyalblibiFbl MamMaHAapbiHbiH, - KbiTalifa  Oapbin  GIiNiKTiNIKTI  KeTepy
KypcTapblHaH eTyi 60abiN OTblipFaHAbIFbIH aTan eTKiMI3 Kenedi. byn Aa eki »KakTbl e3eHaepre
KaTbICTbl aTKapblabliN }aTKaH AypbIC WapanapapiH 6ipi gen nabimaayra 6onaabl.

JepekTepre KapafaHaa OCbl blAAblH Mamblp albiHAa@ Ka3aKCTaHAbIK Cy LWapyallblablfbl
MamaHAapblHbIH anfallKbl TOObI KbiTallablH Cy pecypcTapbiH Backapy KynenepiH »ocnapnay KaHe
eHri3y TaxipnbecimeH, cOHAaN-aK KelleHAi Cy OpTaCblH KaKCcapTy TEXHOAOTMANAPbIMEH TaHbICY
yWwiH KbiTanra cemmnHapra bapabl. CemmHap «Kascy WwapyallblibiFbl» MEMAEKETTIK K3CINOPHbI MeH
Power China International Group Limited apacbiHAafbl ©3apa TYCIHICTIK ¥3HE bIHTbIMAKTACTbIK,
Typanbl memopaHaym, coHaan-ak KasakctaH Pecnybnmkacel Cy pecypcTapbl aHe cyapy
MUHUCTPAIT XaHe KbiTall Xanblk PecnybnnkacbiHbiH, Cy pecypcTtapbl MUHUCTPAIN apacbiHAafbl
©3apa TYCIHICTIK »3HE bIHTbIMAKTACTbIK Typasabl MeMOPaHAYM asCblHAA YMbIMAACTbIPbIIFAH.
BapsblK WbifbiHAapAbl KbiTalt Tapanbl KeTepai. Mannbl anfaHaa, OCbl »KblAAblH, COHbIHA AEMiH
wamameH 200 agam KbiTaga okydaH eTeTiH KepiHeai [9].

*Kofapblaafbl  alTblAFaHAapAbl  HaTuMxKenecek, KaszakcTaH MeH KpiTah apacbiHAa
TPaHCLIEKapanblK ©3eHAepre KaTblCTbl DOipKaTap HaKTbl LWapanapablH Ky3ere acblpblpblibin
KaTKaHbIH  Kepemi3. EKi eniH apacbiHAa OCbl KYMbIC TOKTamal, 6apnblk e3eHaep 6onbiHLA
Kenicimaep *acanbin, ©3eH CyNapblH €Ki KakKka Ada TUMiMAi nanaanaHy TEeTiri KanbinTacaTbliHbIHA
YMITIMI3 30p.

KoimaliobiH e3eHOepee KambiCmbl Caacamel.

KbiTal »Kafbl TpaHLWeKapablK e3eHaep MaceneciH, acipece bi3re eH, KaskeTTi EpTic kaHe
lne e3eHpepi OoMblHIWIA Keniccesdepai y3apTbin OTbip. Mofapblda atan oTKeHiIMi3aen, Kewiri
Ke3ae Kbitan LUbIHKaH-YFblp aBTOHOMMANbLI 0BNbICbIH AaMbITyFa apHalbl CTpaterna asipneai
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YKoHe OHbIH 6enrinereH xocnap 6oMbIHLLIA Ke3eH-Ke3eHIMEH XKy3ere acblpbin }aTtbip. CTpatervana
benrinereHaen ocbl aMMaKTarbl KbiTal Xa/NKblHbIH CaHbIH KeOeNTyai )Kocnapaan, oHbl HipTiHAen
y3ere acblpyaa. ©3imisre 6enrini KCPO biabiparaHfa AeriH Oyn alimak XanKblHbIH HEri3iHeH Ka3aK,
YIFbIP, AYHTEH KaHe KblpFbl3 YATTapbl KypafaH 60naTbiH. KCPO-HbIH, biablpaybl YAFbipaapabiH, 6yn
enKese e3iHiH MeMAeKeTIH KypyFa AereH KosfasnbicbiH benceHaipai. byn apuHe Kpitalt yKimeTiH
anaHaatoin, LblHXaH e/nKecCiHe epeKwe Hasap aydapy KaxkeTTiriH Tyaplpdbl. EKiHWI Hasap
ayaapaTbliH »Kafdan KeniHri kesge LUbiH)KaH enKeciHe iprenec »aTkaH AyfaHCTaHAafbl Cancu
TYPaKCbI3AbIK *Kafdalbl 60sbin OTblp.  byn Karaahh KbiTaldblH O/ »KaKTaH MyCbIIMaHAbIK,
9KCTPEMUCTIK, CeNapaTUCTIK TONTaPAbIH, *KEPriiKTI MyCbIIMaH XanKbiHa biknaa eTin, byn aimakTa
TYPaKCbI3AbIK *afdalblH Tyablpybl MYMKIH AereH KayiniH yafaiTTbl. MyHbIH, cangapbl KbiTai
baclbliblFbiHbIH, OYN aliMakka epeklle Hasap ayaapbin, apHanbl CTpaterva Kabbingan, oyn
aMMaKTbl KEHiHEH Urepin, KaJafanan OTblpy KEPEKTIriH KYLWenTT.

CoHbiMmeH bipre keliHri kesae LLbiHKaH enkeciHae Kapamain gereH skepae KemipcyTeri KeH
opblHAApbl Tabblnybl OyN eHipAil KbiTall KafblHbIH, KEHIHEH urepin, KaHAaHAblpyfa AereH
YMTbINbICBIH TyAblpAbl. OcbifaH H6arnaHbICTbl Byn ayaaHaa NOrMCTUKANbIK KYPbIabiMAAp CablHbIM,
iLKepri eHipAeH MamaHaaPAbl, *KYMbICLLIbINAPAbI KOHbIC ayAapTbin Oyn aymaKTbl @HAIPICTI eHipre
aMHaNabIpy KYMbICTapbl KapKbIHAbl XYpPrisifyae. AN MyHbIH ©3i OHCbI3 A3 Cy *KafblHaH Tanuwbl
aiMaKKa TpaHLWeKapanblK ©e3eHAepAi KeHiHeH nahaanayfa AereH YMTbIbICTapbiH TyAblpbIM
OTbIpFaHbl CO3CI3.

Ocbl KapKblHMeH 2005 Kblnbl KbiTall KemipcyTeriH MObIHAH Urepy mMakcaTbiHaa Kapamai
XepiHae y3biHabiFbl 300 Km. KamTuTbiH Kapa EpTic-Kapamalt cyapy KaHafblH canbin b6iTipai.
EpTicTiH, *KbiNabIK afbiHbl 7-9 m/Ky6 60/ca, OCbl KaHan apKblibl KbiTal »Kafbl EpTic @3eHiHeH
blnbiHa 1 M/KyD anbin oTbip. IKCNepTTepAiH, NiKipiHwe bonalaKkTa KbiTal »afbl SM/KyOKa Aenin
anybl MmymkiH. OgaH 6acka onap lne eseHiHiH 6oMbiHAa 15 cy KolMmacbl MmeH 59 cy anekTp
CTaHLMACLIH OPHATKAH aHe COM apKbl/ibl Xbl/l CallblH ©3€H CyblHbIH, 15 TeKLle WaKblpbIMbIH aabin
oTblp [10].

OcbiHaam *araanaa KbitaabiH 6y iciHe Pecelt anaHAaTyLWbINbIK HOTACkIH XKibepce, 6i3aiH
enimiz 2009 xbinbl BYY Bac AccambnescbiHbiH, 64-Wi ceccuacbiHaa EpTic e3eHi maceneciH Bykin
2NeMAiK AeHrenae keTepai. ONTKeHI O21 OCbl ceccuagia KONTereH 3KOMA0TMANbIK Macenenep
KapanfaH 60naTbiH.

Pecelt 3epTTeyuici B.[MpoxBaTMA0BTbIH NabiMaaybiHwa KbiTal xafbl LUbIHKaH enKeciHAeri
XanbIKTbIH CaHblH Kasipri 20 muanmoHHaH 100 MWUAAMOHFA KeTKi3yai Ke3aen OoTblp Aendi.
CoHbiMmeH bipre KbiTaln byn alimakTbl urepyae 1999 »kbinaaH «batbicka bapambi3z», 2013 KblngaH
«ibeK *KO/bIHbIH SKOHOMUKAbIK Benaeyi» »obanapblH XKy3ere acbipbin Kenea,.

Kapamain KeH opHbIH uUrepy *kaHe LLbIHKaH ©/KeciH cenapaTTblk KaKTbIFbICTapAaH cakTay
yLWiH KbiTal 6aclwbinbifbl Hyn aiMaKTbl Urepyaid 6apblik LWapanapbiH xKacan, kenemdi xkobanapabl
y3ere acbipyfa Tbipbicbin  KaTblp. OcbifaH ©OalnaHbiCTbl  KasakcTaHMeH eki  apadarbl
TpaHClUeKapanblK e3eHAepdi nanganaHyabl PeTTey MaceneciH acbiknan wewyae. OcblFaH
HbannaHbICTbl capanwblnapapid, Kebi LblHKaH enKkeciHAeri cascK, 3KOHOMMKANbIK —KaHe
2N1eYMETTIK »KaFaanapl biplwama petren anman, KbiTait »afbl TPaHCLWEKapablk 63eHaep Typassbi
HaKTbl Kenicimaepre ani Ae 60/ca Kene KoMmarma AereH omaa.

Ocbl macenedeai Ka3aKcmaHHbIH YCMAHbIMbI.

KasaKcTaH Kafbl TpaHLIEeKapanblK e3eHAep MaceneciHae KbiTaliFa Toyenai *Kafaanaa
bonfaHObIKTaH, by MaceneHi e3apa Keniccesaep HaTUMKECIHAE KaHe KYKbIKTbIK Heridae weLly;
Ke3aendi. OHbIH HITUKECI *KOFapblaa anTblIFaH Kenicim WwapTTap, bipsieckeH KOMUCCUAHbIH, XaHe
YKYMbIC TONTaPbIHbIH, KYPblybl XaHe BipKaTap XKy3ere ackaH WapanapaaH KepiHeai.

ByriHri KyHre geniH e3 TapanbiHaH KasaKCcTaH »Kafbl Cyabl YHEMAEN Kymcay 6afbiTbiHAA
aybll  WapyalwbinbiFbl  OOACBIH, ©HAIpIC  OpbiHAAPbl  OOACbIH  KAXeTTi  TeXHMKa  MeH
TexHonoruanapabl eHrisyae. OHbIH HOTUNKECIHAE TaMLLbINATbIN XaHe KaHObIPAATbIMN Cyapy CUAKTbI
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3amaHayu TexHonormanap 6yriHae-ak cy WblfbiHbiH 50%-Fa AeMiH a3ailTbin, COHbIMEH KaTap
BOHIMAINIKTI apTTbipyFa MYMKIHAIK Bepin oTblp, BipaK 0Napabl KeH KeNEeMAEe eHri3y XKYMbICTapblH
KeaenaeTty KaxkeTTiri aHbliK. CoHbiMeH bipre Oubinsbl KbingaH 6actan cyabl YHeEMAEN XKymcay
TEXHONOTMACBIH MEHTepy VLLIIH Ka3aKCTaHAbIK Cy LapyallbliblFbl MamaHaapbl KbiTanaa apHambl
KypCTapabl eTyae.

Tafbl 6ip Ha3ap ayaapaTbiH Kafaan EpTic »kaHe Ine cnsakTbl e3eHaepai bipirin nanganany
bolbiHWa KasakcTtaH »afbl 31 6anTaH TypaTbiH KenicimHiH, *kobacbiH galbiHaan Kbital »afblHa
yCblHFaH BonaTbiH, Kenicim »obacbiH TasKkblnay 6aay aa bosnca xyprisinyae. EpTic e3eHi bolbiHLWA
Kenicim »acay yaepiciHe KasakcTaHablkTap Pecei kafblH Aa KOCKbICbl Kenefi. ©OUTKeHi aTtanfaH
npobnemanap 6yn enre Ae KatbiCTbl 60/1bIN OTbIP.

KbiTanablH TpaHCLWeKapaablk CYy MSCeNeciH LwWellyaeri yakbiTTbl cO3ybl, KasakcTaHapl
6ipTabaH wWewimaepai kabblagaybiHa anbin keain otelp. Atan antkanaa, 1 mapa. AKLL gonnapbiHa
HbaranaHaTbiH AK — Kabbl skoHe Kapa — Kabbl e3eHaepiH 6acka apHafa bypbin any »obackl KeHiHeH
3epTTenyae. ATanfaH e3eHaepre TOHHENb XKYPri3y apKbl/bl LWeKapaFfa KeTkizbel bypbin any KaHe
ne KasaKcTaH TepputopuAcbiHAaFbl EpTic @3eHiHe HafblTTay Maceneci KapacTbipblayaa.

Eckepe KeTeTiH afaan KaszakcTaH meH KbiTalt apacbiHaa 2001 *Kbinbl XacaifaH KeiciMHIH,
4-wi 6abblHAa: TapanTapAdblH, ELWKANCbl ©3apa Myanenepii eckepe OTblpbiM, eKiHWi Tapanka
TpaHCLLEeKapaablK 83eHAepAiH Cy PECYPCTapbiH YTbIMAbI NaidanaHy MeH Kopfayabl LeKTemenai —
nen asbinFaH. Ocbl 6abKka cyieHcek, Ine xaHe EpTic e3eHaepi KbiTaabiH TeppUTOPUACHIHAH
HacTanaTbiHAbIKTAH, Ka3aKcTaH aTanfaH eseHaepaeri KbltaapiH cy 661y }ocnapnapbiHa Keaepri
KenTipe anmamnTbiH 60bIN WbiFaabl. OcbiHbIH, 631 KbiTal *KafblHa eKi en apacbiHAafbl ©3eH CyapbiH
epKiH NanaanaHyra MyMKiHAIK bepmein me? — aereH cypak Tyybl OpbiHAbI.

KasakctaH 2007 Xblabl  KenicimwapT OHoMbiHWA  a3blK-TYAIKTI  XeHingikTepmer
TpaHLWeKapanblK 63epaep apKbliabl, DipiHWI Ke3eKTe, EPTic KaHe Ine TpaHcliekapanblK e3eHaepi
apKbiabl TacbiManaayabl KbiTalifa ycbiHAbl. OHAafbl MaKcaTbl erep KbiTal »Kafbl Kenicce, EpTic
oHe |ne e3eHaepiMeH KYK TacbiMasibl XKy3ere acblipbliaTblH 60ACa, €Ki ©3eHHIH A€ CyblHbIH,
neHreni 6ipkanbinTel HonybiHa KbiTalh »Kafbl Aa myaneni 6onap eai. Ananga Kbitain eni 6yn
YCbIHbICKA 93ipre KoNaay KOPCEeTe KOMFaH oK.

2025 XKblNbl KblpKyMeK albiHAa KbiTallaa eTkeH LaHxal bIHTbIMAKTACTbIK YMbIMbIHbIH,
MaxiniciHae 6i3aiH enimizgin, MNpesnaeHTi Kacbim-*KomapT Tokaes ocbl YibIMHbIH aacbiHaa Cy
pecypcTapblH 3epTTey OpTanblFbiH KYpyAbl YCbiHAbI. «KAMMAT e3repici weKapa TaHdamal, 9N1eMHIH,
KenTereH eni MeH eHipiHe Kayin TeHAipin oTblp. HaKTbl KaTepnepre, MaceneH, WenenTTeHyre,
KYPFaKLWbINbIKKA, CY KOMManapblHbIH TapTblAyblHa, My3AblKTapAblH, epyiHe XoHe 6acka Ja
9KOMIOMMANBIK Macesienepre Kapcbl Kypec ctpartervacbiH bipnecin a3ipney e3ekTi. CoHAbIKTaH
KasakcrtaHaa LLUblY-HbiH Cy macenenepiH 3epTTey OpTaiblfbiH allyAbl KONAAUMbI3» — Aeai Kacbim-
HomapT Tokaes [11]. OcbiHbIH, 62pi Ka3aKcTaH *KafblHbIH, €Ki €1 apacbiHAafbl ©3eHAepP MICENECiH
WwewyaiH, ap TYPAi KONAapbliH KaH-*KaKTbl KapacTbiPbIM *KaTKAHAbIFbIHbIH, KepiHici 6obIin
Tabblnaabl. OcbiHaal Cy maceneciH 3epTrey opTanblfbl alblaca, oHaa OpTanbiK A3ma engepi MeH
KbiTall memnekeTiHiH MamaHdapbl Bipirin »XymbiC Kacaca, byn TeHAeci »OK, MaHbl3bl 30p, api
Hapnbik engep ywid Timai xoba 6onaTbiHAbIFbI AHbIK,.

Kapan oTbipcak, Ka3sakcTaH Kafbl TpaHCLIeKapablk, 63eHAepP CyblH €Ki eare ge Tvimai
Kafoanaa nanpanaHy OafbiTbiHAa OipKaTap Wapanapapl Ky3ere acblpbin, yHemMi ocbl 6afbiTTa
DapblHLIA HaTMKEre BaFbITTaNFaH XKYMbIC XKacan Kene KaTKaHAablFbiH Kepyre 6onaapi.
lpobnemanap

KbiTalt meH eki apada Kejlicce3aep *yprizyae ap Typai npobaemanap Aa oK emec. COHbIH,
6ipi YakeH YnacTbl e3eHiHe KaTbicThl macene. JepekTtepre KapafaHaa 2007 »biabl KbiTail Kafbl
BipsKaKTbl TOPTINMNEH OCbl ©3€HiHIH cyblH bypbin anfaH. Con cebenTi LLbiFbic KasakcTaH 00/1bIChbIHbIH,
MaWkanwafal, [locbiM kaHe YmbeTal LWapyalbiabiFbl iC Ky3iHAe cycbl3 KanfaH. OcblfaH
H6annaHbICTbl 3alcaH aydaHbiHbiH, OKimairi LWbiHXaH, enKkeciHgeri |ne-Kasak aBTOHOMMUAI
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0B/bICbIHbIH, SKIMLLINITIMEH Kenicce3aep »Kyprisyre Toipbicbin 6akKaH, bipak KblTal Tapanbl KaHaaln
HonmacblH TyciHiKTeme bepyaeH Hac TapTKaH, an byn e3 keseriHae 2002 XKbINfbl YKiIMeTapasbIK,
Kenicimaj 6y3y 60nbIn caHanatbiHbl ce3ci3 [12].

KeniHHeH 2012 »Kbinbl Ka3aKCTaHHbIH aybln Wapyallblablfbl MUHUCTPAIMHIH, CON Ke3aeri
BMLIE-MUHUCTP  KbI3METIH aTKapfaH M.Tenmbaes 2004 xbingaH Oepi KasakctaH-Kbitan
lleKkapacbiHAaH afbin ©TeTiH YAKeH YnacTbl e3eHi OoMbiHWAa Tyberenni gay »Kanfacbin Kene
aTKaHblH atan eTTi. KbiTalh e3eHHeH e34epiHe Kapal KaHan canbin Oypbin anfaH, COfaH
HannaHbICTbl Ka3ip OHbIH, CybIHbIH, Ken 6eniri KpiTaifa afbin »aTkaHablFbiH. OCbl ©3eH BoMbIHLLIA
Kenicce3 8 bl 6oMbl »Kyprizinin, Tek 2012 blAbl FaHa ©3eH CyblH TeHAen 6enin any Typasbl
KesliciMmre KO »KeTKi3iireHAairiH atan eTTi.

Hasap ayaapaTbliH KbI3bIKTbl *Kafdan OCbl ©3€H Typasbl Kenicces bapbicbiHAa KbiTal XKafbl
YnKkeH YnacTbl e3eHi bonbiHaa ©3 endepi sKafbiHaa 80 MblH aZam TypaTbiHAbIFbI, an KasakcTaH
afblHAa TeK afamMbl CaHaybl Mailibl KOHbICTapbl (5 oTbackbl) faHa 6ap eKeHAjriH KenaeHen,
KOMbIN, ©3eH CyblH aZlam CaHblHa 6alnaHbICTbl Henemik AereH ycbiHbIC KacafaH KepiHeai. OfaH
KasakcTaH aeneraumacsl Kapcbl bonfaH [13].

Tarbl Bip H6acTbl Macesie EpTic »aHe |ne e3eHiHAepiHe KaTbICTbl Kafaan. ©3imisre benrini
EpTic e3eHi eki memnekeTTeH Hbacka Pecelt TeppuUTopuAcbiHa Kapan afbin eTedi. CoHabIKTaH EpTic
©3eHiHe KaTbICTbl MaceneHi wewyre Pecenaid ge katbickl 6ap. KasakcTaH »kafbl EpTic @3eHiHe
KaTbICTbl MaCE/IeHi OCbI VLI MeMAEKEeT Bipirin Kenicces Kyprisin wewyai Koaaanasl, ananga Koitan
YKafbl ©3eHAEP MICENECiH TEK EKi KaKTbl Keniccesaep »Kyprisy apKblabl Welyai *aktanasl. TinTi
e3eHaep maceneciH LlaHxan bIHTbIMAKTACTbIK ¥MbIMbIHbIH, aACbiHAA LELlY XeHiHAe Ka3aKcTaH
¥Kafbl YCbIHbIC ¥Kacayaa, bipaK KblTai Kafbl OHbl KONAAaMal OTbIp.

[ereHmeH, byn maceneHi pecennik 3epTreyLlinep Ae Kaaafanan oTblpFaHbl ce3ci3. Pecel
capanuiblnapbl OCbl MaceneHi 3epTTel OTblpbIN, ©34epiHiH, MaKananapbiHAa EpTic neH lne e3eHi
bolblHWA €Ki MeM/IeKeTTiH apacbiHAafbl  KeniccesaephiH, HakTbl  WewiMmre  Keamen
aTKaHObIFbIHbIH cebebiH albin KepceTyre Thipbicyaa. bipHewe *Kbin 6ypbiH, 2018 Kbinbl Pecei
fbinbim  akagemuaAcbiHbiH -~ OKeaHoNorma  MHCTUTYTbIHbIH,  ByKinpecennik  vapasBanKanbik,
NHXXEHEPUA KIHE Menmopauma fbibiMMU-3epTTey WMHCTUTYTbIHbIH, XaHe MacKkeyaiH Butte
YHUBEPCUTETIHIH Bip ToN pecennik fanbiMAapbl OCbl M3CENEere KaTbICTbl ©34epiHiH 3epTTeyaepiH
*apusanaabl. OHAa 3epTTeywinep KaTtblh BuAiriHiH Ka3lakcTaHMeH TpaHLWeKapaablK e3eHaep
bolblHLWA Kenimire Kenydi TeKen, KeWIiKTipin oTblpfaH cebenTepiH TyciHAipeai. OnapabiH,
narbimaaybiHwa Kpeitah 6uniri 6i3 6acbiHAa aTan oTkeH LbiH)KaH ©AKeciH AambITydblH,
CTPaTErnACbIH Ke3eH-Ke3eHMeH »Ky3ere acbipyda. Capanwbinap 6yriHri kyHi LbIH»XaH-YFbIp
aBTOHOMMANbl ay[AaHblHAA XalblKTbl TypakTa TypAe CYMeH KamTamacbl3 eTtyaiH, bipHelwe
»obanapblH TE3AETIN »Ky3ere acblpbin *»KaTKaHAbIFbIH. Ka3ipri kesge HakTbl Typae Kapa EpTicte
Lsiob3Ta cy aneKTp CTaHUMACLIHbIH KYpbiabiCbl, 13 WafblH aHE 0pTa CbIMbIMAbIAbIKTAFbl Cy
KOMManapbl }aHe OHEePKaCINTIK MaKkcaTTa NanganaHaTbiH MyHa eHAipyre KasKeTTi Cy KOMMAaCbIH
KypbIN KaTKaHablFbiH aTan etedi. CoHbiMmeH bipre Pecelt capanuwblinapbl erep Kbitah Kapa Epric
neH IneHiH cyblH e34epiHiH, baTbiC enKeciH KamTamacbl3 eTyre TypaKTbl TypAe Ken Kenemae
naraanaHatblH 6oca, oHAa bankall KeniHe yKeH Kayin TeHin TypfaHbiHa atan eTeai [14].

OcblgaH 6i3 TynTen KenreHge EpTic e3eHiHiH maceneci pecenniktep yuiH Ae mMaHbl3abl
EeKeHJIrH XaHe onapaplH, KasakcTtaH meH KbiTall apacbiHAafbl ©3eHAEPAIH, KafaanblH 3epTTen,
HaKplnan oTbipFaHblH Kepemis. KarkeT »Kafdanaa pecenniktepain, Oyn afoanapl peTteyre
apanacybl MYMKIH eKeHairi aHblk balikanaabl.

LLIbIH MaHiHAe Ka3aKcTaH meH KbiTa apacbiHAafbl TPAHCLIEKaPaiblK 83eHAepre KaTbICTbl
Wwewinmen oTblpFfaH Macesie  Ka3aKCTaH XaflkblH anaHaataabl. COHAbIKTAH KasaKCTaH
OAMNNOMATMACBIHBIH, anablHAA OCbl ©3eHAEep MaceneciH TabaHAbINbIKNEH, YAKEH BiNiKTiNiK KaHe
KYKbIKTbIK Herisge Welly sKkafaanbl bipiHWi Ke3eKTe TYPFaH Macesie eKeHAirH TYXKbIpbiIMAaFbIMbI3
Kenea,.
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KopbimeiHObI #aHe nalibimoaynap.

ofapblaa alTbinFaHaapAbl KOPbITbIHAbINAM Kene, MaCeneHiH Te3aeTin LWewinmen
aTKaHblHbIH Oip Herisri cebebi - KbiTall KafblHblH  Yirblp-LUbiHKaH ©4KeCiH AambITy
yMbICTapbiHa Oacbimabik Oepin, e3aepi benrinereH CrapTerns 6OMbIHIWIG OCbl  ©/KEHIH,
2/1eYMETTIK-3KOHOMMKA/bIK »KaFdalblH Te3AeTin AamMblTbin peTTeMeNniHLIe, eKi XaKTbl e3eHaep
MacesieciH Wwewyai baanatybiHAa 60bIN OTbIp Aen Hinemis. OUTKeHI 83eHaep CyblH OCbl BJIKEHIH
9KOHOMMWKACLIH AaMbITyfa KeHipeK narganaHyfa, OHblH KaHla Kenemae KaxeT 60naTbiHbIH
narbiMaayFa TbipbICyblHAA 6ObIN OTbIPMa AENMI3.

EkiHwineH, KasakcTaH afbl KblTalabl TpaHCLIeKapanbiK e3eHaep OoMbiHAa KenTen cy
INEKTP CTaHUMANAPbIH, Cy KOMMasapblH, Cyapy KaHandapblH canyna »KoHe e3eH CynapbiH
OHAIPICTIK eHiMAepai eHAipyre nanganaHy cyAblH, KypambliH Oy3biM, 3KOMOTMANbIK KayinTep
TeHAipeai Aen ambinTaca, KpiTak Kafbl Ka3aKCTaHAbIKTapAbl ©3eH Cy/aapblH YHEMAEMEN, eriH
cyapyaa kebiHe BypbIHFbl aPbIKTbIK KYMeHi NanaanaHbin OTblpFaHAbIFbIH anfa TapTadbl.

OcblfaH AemiH eKi enaiH Ae oCbl 83eHAEP MICENECIH WeLlyre Myaaei eKeHAiriH }acanfaH
Kenicimaep MeH aTKapbI/bIN }KaTKaH ic-luapiap apKbiabl kepyre 6onaapl. [lereHmeH, KbiTan »Kafbl
bip-eki e3eH OoWbIHIIA Kenicimaep »Kacam, Kas3akCTaH KafblH COfaH KaHaraTTaHAblpbimn, api
YMITTEHAIPIN OTbIp Ma AereH oMaambl3.

Keninri ke3ge KbiTalh Tek KasakcTaHMeH TpaHCclieKapanblK e3eHaep 6oMbiHLIa
Keniccesaep yprisin oTblp AereH ManiMmeTTep »Kapblk Kepyae. OHbiH, cebebiHe yHincek, Kbitan
YWiH ©3iHiH, anemaik AeHrenaeri makcaTTapbiH opbiHAay 6afbiTbiHAA Ka3aKCTaHHbIH, reocanacu
MaHbI3bl }KOFapbl eKeHAiriH Nabimaayra 6onaapi:

BipiHwineH, KasakctaH KpiTalabiH baTbic enaepimeH H6alinaHbiCTapbiH KOFapbl AeHrelre
)eTkizyae, «bip »kon-6ip benaey» fanamaplK *KobacbliH XKy3ere acbipyaa NOrMCTUKANbIK Herisae
MaHbI3abl 60bIN oTblip. Kasipri keaae KbiTanapiH baTbicka OafbITTanfaH TayapblHbiH 85 Naibi3bl
6i34iH, enimi3 apKbiibl eTei.

EKiHwineH, KasakcTaH KpiTanablH cascu Typakcbiz aen ecenteneTiH LUbIHXaH-¥AfbIp
ABTOHOMMWADLI BJIKeCIMeH iprenec opHasaCKaHAbIKTaH, eKi apafafbl WeKapadafbl KayincisgikTi
KamMTamacbi3 eTyfe KblTail YWiH Ka3aKcTaHMeH 6enbiT bIHTbIMAKTaCTbIKTbl O4aH 3pi *KanfacTbipy
MaHbI34bl.

YwiHwineH, KaszakcTaH KbiTal yuWiH MaHbI3Abl KemipcyTeri WWKi3aTblH ap3aH bafaga
eTKi3eTiH bipaeH 6ip en kaHe TYPKMEHCTaHHbIH, ra3bl 6i34iH eN apKblibl OTETIHI A KbITal XKafblH
bipraTap *eHinaiktepre bapyra ntepmenen oTblipfaHbl ce3ciz. CoHbiIMeH bipre KasakcTaH AaibiH
OHEPKaCIN eHIMAepPiH UrepeTiH HapblK Ke3i 6onybl ga KbiTal yWwiH TMimAi.

Ocbl aTanfaH »argannapabl KasakcTaH AUMNAOMATUACH TUIMAI NalganaHy KaxeT XKaHe
Kenicce3aep HapbicbiHAa KbiTai yiiH KasakcTaHHbIH, MaHbl34bl TYCTaPbIH aifa TapTbin, Te34eTin
OCbl MaCe/IeHi peTTey Kepek Aen nanbiMaanmb3.

EKi memnekeTTiH apacblHAafbl TPAHLWEKapaablK 63eHAep MaceneciH petreyae KentereH
YCbIHbICTapbl Hap ekeHairi ce3cis. ConapablH, Oipi peTiHae KoplafaH OpTa »KoHe KAMMATTbIH,
e3repyi OboMbIHLA Xanblkapablk capaniibl bonat EcekmH KeHecTik aayipaeri caacatTbl nanganay
Ka)KeT AiereH nikipiH atan etyre 6onaabl. OHbIH YCbIHbIChI DOMbIHWA By Mmacenere Kbipfbl3cTaHabl
[a TapTy KaxkeT bonaabl, eMTKeHi KblipfFbl3CTaHHaH bipKkaTap e3eHaep KbiTaFa Kapai afafbl eKeH.
OcbiHbl MalganaHbin, KbiTal »Kafbl TpaHWeKapanblK 63eHAepAeH CyAbl anyAbl apTTbipMaKKa
opeKeT acaraHaa, KeHectep Oparbl Oy ©3eHAepAiH, CYblH aybln TaCTalTbiHbIH €CKepTei eKeH.
Capanubl Ine e3eHi bolbiHLWa Keniccesre 6i3 Kbiprbl3cTaHabl TapTcak 601abl, ©MTKEHi 011 4a Ocbl
bankauw-lne cy baccanHiHe Kipeai, coHaa 6enrini bip HaTMXKere Ko KeTkisyre 6onaabl - Aerex
YCbIHbICbIH Binajpin oTbIp.

Ocbl maceneHi wellyae Pecen capanuwblinapsl Aa ©34epiHiH YebiHbICTapbiH bingipyae. 2016
blbl Mamblp abiHAa Peceliain, aybln WwWapyalbliablFbl MUHUCTPI A. TKa4eB AnTal enkeciHAeri e3eH
cynapblH KasakcTaH apKbinbl LbIHKaH-YIFbIp ©1KeCiHe XeTKi3y Typanbl oibiH 6inaipai. Ananaa
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HyfaH Kapcbl fanbiMaapabiH, KenLwiniri OHbIH 3KONOrMANbIK, KafblHaH TUIMCI3 eKeHiH alTbICTbl. byn
na 6ip yaKeH MaHi bap yCbiHbIC, AereHMEH, TyTacTal e3eH cynapbiH bypbin Hacka apHafa Xibepy
YAKEeH MaTepuangplk LWbIFbIHAAP TyAblpybl KOHE 3KOOTMANbLIK anaTTapfa aKeayi Ae MYMKIH.
CoHapblKTaH, Byn peTTe »Kacanbin XaTKaH YCbIHbICTapAbl ecKepin, onapaplH, TUIMAINIMIH aHbIKTay
Bip/fieckeH KOMUCCUAHBIH, KY3blpeTiHae 60ybl KEPeK eKeHAir TYCiHIKTI.

3epTTey OapbICbiHAA Heri3ri aHblKTaraHbiMbI3aan, Kbitait xafbl LLUbIHKaH-YNFbIp ©1KeCiH
[ambITyaa Keplwi engepait, acipece KasakcTaHHbIH MyaAenepiH eCKepy Kepek Aen oiaimbi3, an
KasaKkcTaH Kafbl HapblHLLIG ©3eHAep CynapbiH TUIMA[ KaHe yHeMAi nanganaHyabiH TEXHUKAbIK,
KOHEe TEeXHOMOTUAMbIK *KafblH KaHapTa [AaMbITbiM, €71 3KOHOMMKACbIHA KeHiHEH eHri3yai
YMbIMAACTbIpFaHbl Aypbic Aen binemis.

KopbITbiHAbINaN Kene, KaszakcTaH AMNAIOMATMACHI y3aK Kblagap 60ibl TeiHb6acTaH KbiTal
afbIMeH TpaHcleKkapanblk, e3eHaepai bOipirin nalganaHyabl pettey 6OafbiTbiHAa bipwama
HOTUMKENI XKYMbICTapAbl aTKapFaHbIH NabiMaaybiMbi3fa 6onaabl. ATan alnTKaHaa TPaHLWeKapablK,
e3eHAepAi NanganaHydplH, anfawkbl KenicimaepiHe KON KOMbIAbIN, OCbl MaCeneae eki KaKkTbl
bIHTbIMAKTACTbIKTbIH, KYKbIKTbIK 0a3acbl KanbinTaca HacTafaHblH »KaHe Kopfac kaHe Cymbe
e3eHaepi bonbiHwa Kenicimgep Kacanbin, OCbl ©3eHaepae cydbl TeHaeln 6eneTiH XaHa
TMAPOKOHABIPFbIMAPAbIH, *KYMbIC Xacaybl eki enfiH, apacbiHA4afbl OCbl Macesere KaTbiCTbl OpPTaK,
myagenepi bap ekeHiH kepceTtedi. CoHbimeH bipre Kopfac keHe Cymbe eseHaepiH bipirin
nanaanaHy Taxipmbeci eki engin, apacbiHAasbl 6apabik e3eHaepai bOipirin nalkgananyabl wWewyae
yAri 6onatbiH Wapa ekeHairi ce3ci3. CoOHAbIKTaH KbiTal »KafblHbIH, OCbl TaXipnbeHi ogaH api
*KanfacTblpbin, 6acka e3eHaep *KafdanbiH @ OCblNal peTTeyai Te3AeTin XKy3ere acbipyfa biKnan
eTyimi3 KaxkeT gderimis kenegi. OcblFaH OalnaHbICTbl KasaKkcTaH aunaomaTtuackl ani ge 6onca
Konaafbl 6Gapablk  MYMKIHAIKTepAi nanaanadbin, KasakcTaHHbIH - KblTall  yWiH reocascwy,
re03KOHOMMKAbIK MaHbI3blH YCTaHa OTbIPbIN, aMMaKTafbl KayincisaikTi KamTamachi3 eTyaeri peniH
MaHbI3al OTbIpbIM, €1iMi3 YLIIiH MaHbl3Abl ©3eHAep OOMbIHLLIAG KaXKeTTi Kenicimaepai KacayFa Ko
YKeTKizeni AereH ymiTremis.

TpaHLWeKapanblk ©3eHAePAl ek enfiH, e3apa TMiMAI NanaanaHybl Typanbl KenicimaepaiH,
¥acanybl eki en ywiH ae, anMak engepi ywiH ge, TiNTi aneMaik Kayincisaik ywiH e maHbl3bl 30p
HbonaTtbiHbl CO3Ci3. OWTKEHi Xanblkapanblk TaxKipnbe KepceTKeHAeln, TpaHCWeKapanblk cy
pecypcTapbliH OpTaK NanganaHyabl 6akblNaiTbiH BipAeCKeH KOMMCCUMA KYPbIbIN, COA KOMMUCCUA
apKbiabl Bapabik Macenenepdi peTTen oTbipyfa MyMKIHAIK Tyap edi *KaHe eki en yuwiH ae e3apa
[OCTbIK KaTblHAaCTapAbl O4aH Aa *Kofapbl AeHrenae api Kapan AamMbliTyFa YIKEH »KaFaal Kacanapsl
cescis.
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The Role of the ,Middle Corridor” Global
Project in the Economic Development of
Georgia

Teimuraz Shengelia
Doctor of Sciences in Economics, Professor at Ivane Javakhishvili Thilisi State University

Abstract. Georgia’s geopolitical location determines the prospects for the country's economic
development. In this context, it is imperative that the international "Middle Corridor" project be
transformed into one of the key drivers of Georgia's economic development. As a result of global
geoeconomic transformation, the Trans-Caspian International Transport Route has emerged as a
major alternative to the "Northern Corridor."

This paper analyzes the challenges and strategic opportunities facing the Georgian economy
through the country's involvement in this large-scale international project. Although the project
offers Georgia a unique opportunity to attain the status of a regional logistics hub and attract
foreign direct investment, this process unfolds against a backdrop of significant structural and
institutional barriers.

The research subject of this paper encompasses crucial challenges such as geopolitical risks,
infrastructural constraints, coordination and digital integration, economic inclusivity, and others.
It is essential to examine how Georgia's transit function can be converted into sustainable
economic growth. To achieve this, the country must not remain merely a "transit corridor," but
must develop local high-value-added manufacturing and logistics services.

In the concluding section, concrete recommendations are formulated regarding the
optimization of state policy, public-private partnership, and synchronized collaboration with
international partners—all of which are required to maximize Georgia's economic benefits within
the "Middle Corridor." The presented simulation mathematical model enables the forecasting of
Georgia's economic growth within the framework of the "Middle Corridor" project.

Keywords: Georgia, geopolitical location, advantage, "Middle Corridor", economic
development, forecasting, mathematical model.

Introduction
Until 2022, the most important transport and logistics route in the region was the "Northern
Corridor," also known as the "Eurasian Land Bridge." The latter constitutes a network of
transcontinental rail and road routes connecting East Asia with Europe, with the main section
passing through the territory of the Russian Federation. The "Northern Corridor" includes:
e The Trans-Siberian Railway: Cargo moves from China deep into Russia, crosses Siberia, and
enters Belarus and the EU (Poland) via Moscow.
e The Trans-Mongolian Railway: Originates in China, crosses Mongolia, and joins the Trans-
Siberian Railway.
e The Kazakhstan Route: Freight enters Kazakhstan from China and flows into Russia from
Central Asia, eventually reaching Europe.
Prior to the outbreak of Russia's war in Ukraine in 2022, 90% of overland freight transport
between China and Europe utilized the "Northern Corridor" (Shengelia, 2025). Following the full-
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scale war launched by Russia in Ukraine, the situation shifted dramatically: the European Union
and Western nations imposed severe sanctions on Russian and Belarusian railways. Major logistics
companies (e.g., Maersk, DHL) refused to use Russian territory, while international insurance
companies ceased insuring cargo passing along this route. This crisis created an urgent need to
develop overland trade between China and Europe that bypasses Russia.

Due to these and other objective reasons, global trade logistics networks shifted toward the
"Middle Corridor." This route passes through the Caspian Sea, Georgia, Azerbaijan, and Turkiye.
Thus, the Trans-Caspian International Transport Route acts as a vital nexus connecting China,
Central Asia, and Europe via the Caspian Sea, the Caucasus, and the Black Sea. As a consequence
of the Russia—Ukraine war, the "Northern Corridor" lost its appeal, causing a sharp surge in
demand for the alternative southern route (Shengelia, Berishvili, 2026).

For Georgia, this represents a unigue opportunity to transform from a simple transit country
into a regional logistics hub. However, fully realizing this potential involves addressing numerous
economic, infrastructural, and geopolitical challenges. The efficiency of the "Middle Corridor"
depends heavily on its capacity and speed. In this regard, our country is not yet adequately
meeting these new challenges, as evidenced by the following issues:

1. Infrastructural Bottlenecks: Delays in the Anaklia Deep Sea Port project create a significant
barrier to the country's full integration into this initiative. The ports of Poti and Batumi lack
sufficient depth to accommodate large vessels, which restricts cargo turnover and
increases shipping costs.

2. Rail and Road Capacity: The capacity and modernization rate of Georgian Railway remain
limited, and bringing the Baku—Thbilisi—Kars railway to full operational capacity poses
ongoing difficulties. Completing the East—West highway—particularly through the Rikoti
Pass—is critical for rapid freight transit.

3. Multimodal Complexity: The "Middle Corridor" is inherently a complex, multimodal route
where cargo must alternate between land and sea transport multiple times. Therefore,
seamless logistical execution and infrastructural perfection are paramount—standards
that the Georgian transit node currently cannot fully guarantee (Cornell, Frederick, 2006).

It is equally important for Georgia to establish a unified digital platform and tariff policy
alongside Azerbaijan and Kazakhstan to render the corridor competitive. The absence of modern
logistics centers (and deep-sea ports) significantly limits the country's potential. As a result, the
transit function currently yields limited economic benefit, as transit revenues (road fees, port
tariffs) constitute only a small fraction of GDP and generate relatively few jobs. Georgia faces a
crucial challenge: processing cargo locally to create added value. The country must enhance the
efficiency of its Free Industrial Zones (FIZs). It is vital that raw materials arriving from China are
processed in Georgia and exported to European nations at zero tariffs by utilizing the Deep and
Comprehensive Free Trade Area (DCFTA) agreement with the EU (Shengelia, Berishvili, 2024).

The stability of the "Middle Corridor" is directly linked to regional security. In this respect, the
key problems and challenges facing Georgia include:

e Geopolitical Pressure & Regional Risks: Russia has a strong economic and political interest
in preventing an alternative corridor bypassing its territory from operating effectively.

e Occupied Territories: The existence of occupied territories and creeping occupation
represent major risk factors for potential investors.

e Black Sea Security: Military activities and naval mine threats in the Black Sea complicate
maritime transport and inflate shipping costs.

e Institutional Hurdles: Further hurdles include limited port capacity, railways with weak
logistical capabilities, delays in constructing the Anaklia Port, inadequate digital
integration, and bureaucratic delays at customs checkpoints (World Bank, 2025).
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Despite these difficulties, the "Middle Corridor" offers the country a historical chance to
modernize its economy, firmly integrate into the global economic architecture, and secure
substantial economic growth and social development (Shengelia, Gelashvili, 2020). Achieving this
requires consistent approaches and strategic action from the government.

Fully operationalizing the "Middle Corridor" promises not merely a transit effect for Georgia,
but a strategic economic transformation. The country has the chance to evolve from a basic
"transit corridor" into a regional economic center. To do so, several key objectives must be
resolved swiftly and consistently:

e Large-Scale Infrastructure Investments: Billions of dollars in foreign capital must be
invested in infrastructure. The construction of the Anaklia Deep Sea Port, the expansion of
the Poti and Batumi ports, and the establishment of modern warehousing facilities in Thilisi
and Kutaisi require significant capital that must be attracted from foreign investors, given
the country's limited domestic capabilities.

e Leveraging Free Trade Agreements: Georgia holds Free Trade Agreements (DCFTA) with
both the EU and China. An operational "Middle Corridor" will allow international
companies to establish manufacturing facilities in Georgia (e.g., within Free Industrial
Zones). They can import raw materials from China or Central Asia, process them in Georgia,
and export finished products to Europe tariff-free. Thus, driving domestic production and
expanding exports of Georgian-made goods should become the highest economic priority,
promising the creation of thousands of new, well-paying jobs.

e Increased Fiscal Revenues: State budget revenues will grow through higher transit fees
(road usage charges, maritime and rail tariffs) and increased tax revenues generated by
newly established enterprises.

e Monetary System Resilience: One of the main vulnerabilities of the Georgian economy is
monetary instability, caused in part by an asymmetric trade balance. Exporting logistics
and transit services (where foreign entities pay for local services) provides a continuous
inflow of hard foreign currency. This will strengthen the Lari (GEL) and make the country's
monetary system more resilient against external shocks.

Ultimately, the "Middle Corridor" grants Georgia the chance to break free from the "small
market" mindset. The country can become more than just a market of 3.7 million people—it can
serve as a vital gateway upon which a vast portion of global trade depends (Shengelia, Kozak,
Kirkitadze, 2020).

In order to scientifically evaluate the impact of the "Middle Corridor" on Georgia's economy
at a structural level, we must construct a macroeconomic structural model. This model expands
the classical Keynesian aggregate demand framework by directly integrating parameters for transit
trade, foreign investment, and digital efficiency.

Below are the mathematical structure, behavioral equations, and multiplier analysis of the
model.

Basic Model Equation (Output Volume)
Taking into account the effects of the "Middle Corridor," the country's total output (GDP-Y) is
expressed as follows:
Y =C+I(FDLy) + G + [Xy + Xs(Tne)| - M
Where:
Y — Gross Domestic Product (Real GDP);
C — Private domestic consumption;
[(FDI mc) — Aggregate investments that react endogenously to foreign direct investment entering
within the framework of the Middle Corridor (FDI mc );
G — Government purchases (including capital expenditures on transport infrastructure);
Xg — Export of goods;
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Xs (Tmc) — Export of services, directly linked to the cargo traffic volume transported through the
Middle Corridor (T mc );
M — Aggregate imports, which depend on the level of domestic income.
Functional Dependencies Between Variables:
a) Service Export and Transit Function. The primary direct channel for the activation of the
"Middle Corridor" is the commercial realization of transport, port, and logistics services:

Xs =X0 +a-Tmc
Where: Xo — Autonomous export of services (tourism, financial services, etc.);
Tmc — Annual volume of cargo transported via the Middle Corridor (expressed in millions of tons
or TEUs/containers);
a — Marginal transit effect (a>0), representing the revenue generated by Georgia per each
additional unit of cargo handled (railway tariffs, port fees, dispatching).
b) Investment Stimulus Function. Investments react to the development of major strategic assets
within the framework of the Middle Corridor (e.g., Anaklia Port, Free Industrial Zones, dry ports):

=10 +B-FDI mc
Where:
e Iy—Autonomous domestic investment (capital expenditures of local businesses);
e FDI, —Targeted foreign direct investment attracted by the Middle Corridor;
e [[— Domestic capital stimulation coefficient (f = 1), reflecting the extent to which major
foreign projects induce local investments in supplier, construction, and supporting sectors
(the crowding-in effect).
c) Domestic Consumption Function. Consumption depends on disposable income, which in turn
grows alongside increases in employment and wages:

C=Co +c:(Y-T) Co — Autonomous consumption

Co — Autonomous consumption;
¢ — Marginal propensity to consume (0<c<1);
T — Taxes.

3. The Multiplier Effect (Mid-Corridor Multiplier) By solving the system of equations for Y, we
obtain the model of the Middle Corridor economic multiplier. For a simplified structure,
assuming that taxes and imports are proportional to GDP (T=t-Y and M=m-Y), the formula
takes the following form:

1
- [CO+T10+G+X0+Xg +B-FDImc +a-Tmc
1—c(1—-t)+ml [ g+B ]
Where:
The coefficient ————— represents the macroeconomic multiplier.
1-c(1-t)+ml

4. Dynamic Effects (Time Factor t) In the long run, elements of neoclassical (Solow) growth
are integrated into the model, where the volume of production depends on technological
progress and capital accumulation:

Yt =At Kty -Lt1-y

Where:

At — Total Factor Productivity (TFP). The operationalization of the Middle Corridor and the
implementation of digital technologies (logistics platforms) increase A t (enhancing national
overall efficiency).

Kty — Capital stock, which expands through the accumulation of annual FDImc : Kt+1 =K't
+lt -6Kt (where 6 is the depreciation rate).
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"The Middle Corridor" is not merely a geopolitical project for Georgia, but a real economic
engine. To see how the development of this corridor impacts the country's economy, let us
construct a dynamic macroeconomic model. This model will help us establish the connection
between infrastructure investments, freight turnover growth, and the Gross Domestic Product
(GDP) multiplier.

Model Variables and Parameters

Let us define the main components that correspond to Georgia's current economic reality:

Yt — Georgia's GDP in year t (baseline GDP of USD 25 billion).

Vt — Cargo turnover on the Georgian section of the Middle Corridor (in million tonnes).

It —Investment in logistics infrastructure (Anaklia Port, railway modernization, highways).

Rt — Direct and indirect revenue generated from transit.

P — Average revenue per 1 tonne of cargo handled (tariff, employment, and services effect;
conditionally USD 25/tonne).

B — Keynesian economic multiplier (indicates how the increase in transit revenues impacts
other sectors, such as services and trade).

Mathematical Formulation

The model relies on three interconnected equations:

a) Freight Capacity Function:

Logistics capacity depends on the investments made. After a certain period of time
(accounting for the time lag), investment increases freight turnover:

Vt =Vt-1 (1+Gn )+a-lt-1

where:

G n is the natural growth rate of freight turnover (without additional investments, e.g., 3%),

a is the investment efficiency coefficient (e.g., every $S100 million invested increases
throughput capacity by 1 million tons, i.e., a=0.01).

b) Transit Revenue Equation:

R, =V, XP

c) GDP Growth Model:

The country's total product consists of baseline economic growth and an additional multiplied
effect derived from the Middle Corridor:

Vi =Y, 1(1+ gopp) + b(R; — Ri—1)

where:

(geop) is the baseline growth rate of Georgia's economy (e.g., 5%).

3. Practical Simulation (Example)

Suppose that in the initial year (0), we have the following baseline data:

Baseline GDP (Y) is $25,000 million USD, current cargo turnover (V) is 15 million tons, and
in Year 1, the government and the private sector make a major infrastructure investment (I;) of
$1,000 million USD.

Let's see how the parameters will change in Year 2, when this investment becomes
operational:

Step 1: Calculation of Cargo Turnover (V2)

V2 =15(1+0.03)+0.01x1000=15.45+10=25.45 million tons

Step 2: Revenue Growth (AR) Initial Revenue: R 0 =15x25=5375 million

New Revenue: R 2 =25.45x25=5636.25 million

Net Increase: AR=636.25-375=5261.25 million

Step 3: Impact on GDP (Y 2 ) Assuming a baseline economic growth rate of 5%, taking into
account the new infrastructure:

Y 2 =25,000%(1+0.05)+1.4x261.25Y 2 =26,250+365.75=526,615.75 million
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Summary of Results

post-investment (2nd

[0)

Parameter Base year vear) change (%)

15 milli
cargo mition 25.45 million tonnes +69.6%
turnover tonnes
transit $375 million $636.25 million +69.6%
income
Georgia's $25,000 . +6.46% ( instead of the

! 26,615.7 I

GDP million >26,615.75 million baseline 5%)

Here is the precise English translation of the remaining section, clearly organized with
formatted bullet points and headers:

As the model demonstrates, under conditions of an effective multiplier and proper
investment, the expansion of the Middle Corridor can accelerate Georgia's annual economic
growth rate by an additional 1.46%.

Despite the fact that the "Middle Corridor" holds immense economic potential for Georgia,
the country faces numerous serious obstacles, barriers, and challenges on the path to its full
operationalization. These obstacles can be categorized into four main groups: infrastructure,
logistics & technology, geopolitics, and finances.

Infrastructure Barriers

Georgia's current transport network is not prepared to handle the scale of cargo flows implied
by trade between China and Europe.

e Absence of a Deep-Sea Port (The Anaklia Factor): This is the single biggest weakness. The
inability to handle transshipment for large cargo vessels increases transportation costs and
delays the process. Meanwhile, the construction of the Anaklia Port has been stalled for
years due to political and financial disagreements.

e Limited Railway Capacity: "Georgian Railway" is mostly single-track, which limits train
traffic frequency. Despite ongoing modernization, the complex terrain (mountain passes)
significantly hinders transit speed. The Baku—Tbilisi—Kars railway line, connecting Georgia
to Turkey, undergoes continuous reconstruction and has yet to operate at full capacity.

Logistics & Technological Barriers

e Absence of a "Single Window" Principle: Customs and transit procedures among corridor
member states (Kazakhstan, Azerbaijan, Georgia, Turkey) are still not fully synchronized.
Due to the lack of a unified digital management platform, documentation processing and
border crossings require significant time.

e Uncompetitive Tariffs: Due to a lack of coordination, shipping cargo through the Middle
Corridor is often more expensive than via maritime routes (the Suez Canal) or the older
Northern Route (through Russia).

e Deficit of Logistics Centers: Georgia practically lacks top-tier "Class A" dry ports and
warehouse facilities where cargo could be efficiently managed and sorted.

Geopolitical & Security Risks

The region through which the corridor runs is characterized by high political instability, which
deters major international carriers.
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e The Russia Factor: Russia has economic and political interests in ensuring this alternative
corridor does not succeed, so as not to lose leverage over China and Europe. Georgia's
occupied territories and creeping occupation represent a constant source of risk.

e Black Sea Security Crisis: Due to the ongoing war in Ukraine, the Black Sea remains a zone
of military action. The threat of naval mines and military risks drastically increases ship
insurance premiums, making the route less attractive.

e Balancing Between the West and China: The involvement of Chinese state-owned
enterprises in the construction of Anaklia Port raises concerns for the US and the European
Union. Georgia is forced to navigate a complex geopolitical balancing act to avoid losing
the support of its Western partners.

e The Caspian Sea Problem: Water levels in the Caspian Sea are dropping critically, hindering
operations at Kazakh and Azerbaijani ports. Additionally, there is a deficit of ships and
ferries on this sea, leading to cargo backlogs.

e Infrastructure Disconnect with Turkey: Turkey's rail network from Kars deeper into the
country requires modernization to handle large volumes bound for Europe.

Consequently, due to the absence of the Anaklia Port, Georgia cannot accommodate high-

capacity vessels; high financial/administrative tariffs and heavy bureaucracy undermine the
route's competitiveness; and Russian occupation alongside rising insurance costs leads to a decline
in investor confidence.

The barriers facing the Middle Corridor require Georgia not only to upgrade its domestic

infrastructure, but also to engage in active, well-considered diplomacy—both with neighboring
countries (to reduce tariffs) and with the West (to attract security and investment).

Conclusions and Recommendations
The international "Middle Corridor" project is not merely a transit route for Georgia; it represents
a historic opportunity for geopolitical and economic transformation. However, as the analysis
presented in this paper demonstrates, a favorable geographical location alone is insufficient for
the country to extract maximum benefit from this global project. Achieving a real economic
breakthrough requires the timely and effective overcoming of existing challenges.

1. Infrastructure Modernization: Georgia's transport arteries (railways, highways) and
seaports (including the strategic project of the Anaklia Deep-Sea Port) require urgent
modernization. Capacity deficits and logistical bottlenecks threaten to divert cargo flows
toward alternative routes.

2. Digitalization: Physical infrastructure alone cannot ensure competitiveness; full
digitalization of customs and logistics procedures is imperative. Establishing a unified,
transparent, and fast digital platform with Middle Corridor member states will critically
reduce cargo transit times and costs.

3. Value Creation Beyond Transit: Georgia's primary economic challenge is to avoid remaining
a passive transit territory. By developing modern logistics centers, free industrial zones,
and processing facilities, the country can generate new jobs and foster dynamic economic
development.

The success of the Middle Corridor in Georgia depends on the consistency of state policy, the
ability to attract private investment, and synchronized collaboration with international partners.
Provided there is prudent management of geopolitical risks and execution of internal structural
reforms, this project will become the primary guarantor of Georgia's long-term, sustainable
economic development and further integration into the Euro-Atlantic space.
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Abstract

The intensification of geopolitical tensions, the deepening of climate-related risks and the
continuous restructuring of global supply chains after the COVID-19 epidemic have made the
overseas supply chain risks faced by manufacturing enterprises increasingly complex. As a risk
transfer and risk management tool, insurance has a significant impact on the resilience of overseas
supply chains of manufacturing enterprises through mandatory and voluntary arrangements
(Faure, 2006; Christopher & Peck, 2004) . Based on the theory of supply chain risk
management (Ponomarov & Holcomb, 2009; Sahab & Oulfarsi, 2026) and international business
theory, using qualitative literature analysis method (Bowen, 2009), taking the open access policy
publication Investment Policy Monitoring 30: Political Risk Insurance of UNCTAD (UNCTAD, 2025)
as the main analysis text, supplemented by peer-reviewed literature on supply chain resilience that
can be retrieved through the open academic platform. This analysis clarifies the specific path of
embedding political risk insurance and export credit insurance into the risk management system
of overseas supply chain of manufacturing enterprises, and compares the different contributions
of compulsory insurance arrangements and voluntary insurance arrangements. The analysis shows
that: (1) export credit agencies are the main providers of political risk insurance, accounting for
78% of the total circulation in the past decade, while manufacturing projects account for 20% of
all insured projects from 2019 to 2023, which is the highest among all industries (UNCTAD, 2025);
(2) Insurance mechanism enhances the adaptability and resilience of supply chain through risk
identification, risk mitigation and liquidity support (Pettit, Croxton and Fiksel, 2013; El Baz and Ruel,
2021). (3) In the high-risk market with significant information asymmetry and externalities, policy-
based (quasi-compulsory) insurance arrangements bear disproportionate risks, while commercial
(voluntary) arrangements provide enterprises with a more flexible and complementary risk
management tool (Faure, 2006; UNCTAD, 2025). Finally, this study puts forward the management
enlightenment to insurance companies, manufacturing enterprise managers and policy makers,
and expounds the limitations of the study and the future research direction.

Keywords: Political Risk Insurance; Export Credit Insurance; Supply Chain Resilience;
Manufacturing Enterprises; Document Analysis

1. Introduction

1.1 Research Background

In recent years, the operating environment of global supply chain has undergone profound
changes, and the uncertainty of international trade and cross-border investment continues to
intensify. Geopolitical tensions, including Sino-US trade disputes, regional armed conflicts,
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international sanctions, global public health emergencies and increasingly frequent extreme
weather events, have seriously disrupted global production networks and supply chains.
Therefore, manufacturing enterprises engaged in overseas production, procurement, logistics and
market expansion are facing unprecedented political, commercial and institutional risks. In this
context, the traditional cost-effective global supply chain management model has gradually
revealed its limitations in dealing with large-scale external shocks. Therefore, supply chain
resilience has become the key ability for manufacturing enterprises to maintain international
competitiveness and ensure sustainable operation.

Supply chain resilience refers to the ability of supply chain to maintain operational
continuity, quickly recover from interruption and dynamically adapt to changing environmental
conditions after encountering unexpected external shocks. With the evolution of supply chain risks
from isolated events to systematic interruptions, it is not enough to effectively cope with the
increasingly complex international business environment only by relying on internal organizational
resources and inter-enterprise cooperation. Therefore, integrating external risk management
mechanism into supply chain management has become an important research direction to
improve the resilience of supply chain.

As a market-oriented risk transfer tool, insurance plays an increasingly important role in
promoting international investment and cross-border trade. Political risk insurance provides
protection for investment losses caused by political events such as war, expropriation, currency
convertibility and government default, while export credit insurance mainly covers commercial
credit risks and specific political risks related to international trade. In recent years, governments
around the world have increasingly taken political risk insurance and export credit insurance as
strategic policy tools to support foreign direct investment and international business expansion.
Therefore, insurance has gradually evolved from the traditional financial compensation
mechanism to an important part of supply chain risk management.

Under the background of global supply chain reorganization, it is of great theoretical
significance and practical value to systematically study how insurance mechanism can enhance the
resilience of overseas manufacturing supply chain. This kind of research can provide valuable
insights for enterprise risk management, international investment decision-making and the
formulation of national policy framework to support overseas business activities.

1.2 Research Significance
Theoretical Significance

Existing research on this topic has primarily evolved within three interconnected fields:
supply chain risk management, supply chain resilience, and insurance economics. Studies on
supply chain risk management mainly emphasize internal governance mechanisms, including risk
identification, risk assessment, risk mitigation, and recovery capabilities. Meanwhile, insurance
economics has largely focused on issues such as insurance system design, information asymmetry,
moral hazard, adverse selection, and the economic rationale for compulsory insurance.

As a risk transfer tool, insurance is one of the ways for enterprises to deal with external
uncertainty. Export credit insurance and political risk insurance have become policy tools for many
countries to support foreign investment and trade, and purchasing such products also constitutes
a part of supply chain risk management practice. The existing researches on the mandatory and
voluntary dimensions of green insurance are mainly discussed from the perspectives of insurance
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economics (Faure, 2006) and the relationship between climate change and insurance industry
(Savitz & Gavriletea, 2019), but the systematic analysis on how the insurance mechanism can be
specifically integrated into the process of building the resilience of overseas supply chains of
manufacturing enterprises is still limited. The purpose of this study is to solve this specific
management problem and link the supply chain risk management literature with the insurance
mechanism literature.

Despite the substantial progress achieved in these research streams, limited attention has
been devoted to understanding how insurance mechanisms function as external governance
instruments that can be integrated into the resilience-building process of manufacturing supply
chains. Consequently, insufficient theoretical linkage exists between supply chain resilience and
insurance-based risk governance.

This study seeks to bridge this research gap by incorporating political risk insurance and
export credit insurance into the analytical framework of supply chain resilience. Specifically, it
investigates how insurance mechanisms enhance supply chain resilience through multiple
governance pathways, including risk identification, risk mitigation, financial support, and
institutional assurance. By doing so, this research extends the theoretical boundaries of supply
chain resilience and contributes to a more comprehensive understanding of external risk
governance mechanisms.

Practical Significance

From a practical point of view, China's manufacturing enterprises have accelerated their
international expansion in the past decade, which has led to a substantial increase in overseas
investment activities. At the same time, enterprises are also facing increasing international market
challenges such as political uncertainty, business risks and institutional instability. The effective use
of political risk insurance and export credit insurance can not only reduce the possible financial
losses caused by overseas investment, but also enhance the continuity of enterprise operations
and enhance the risk management ability at the enterprise level.

Therefore, the findings of this study are of practical significance to many stakeholders.
Insurance companies can use the research results to optimize the political risk insurance products
and service system; Manufacturing enterprises can improve overseas risk management strategies
by bringing insurance into supply chain governance; Policymakers can take the research results as
theoretical support, improve the policy insurance system and promote the effective coordination
between public insurance and commercial insurance arrangements.

1.3 Research Objectives and Scope

Based on the research background presented above, this study investigates how insurance
mechanisms contribute to the resilience of overseas manufacturing supply chains. Specifically, the
research addresses the following three questions:

What are the structural characteristics of political risk insurance providers and the
industrial distribution of political risk insurance in international practice, and what position does
the manufacturing sector occupy within the global political risk insurance system?

Through what specific mechanisms do political risk insurance and export credit insurance
enhance the resilience of overseas manufacturing supply chains, and what are the principal
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pathways through which these effects are realized?

What are the differences between policy-based (quasi-mandatory) insurance
arrangements and commercial (voluntary) insurance arrangements in supply chain risk
governance, and how do their governance functions vary across different risk environments?

To address these research questions, this study adopts a qualitative document analysis
approach. The primary source of analysis is Investment Policy Monitor No. 30: Political Risk
Insurance, published by the United Nations Conference on Trade and Development (UNCTAD) in
2025. The policy document is further triangulated with representative literature in supply chain
risk management, supply chain resilience, and insurance economics to ensure analytical rigor and
theoretical validity.

The scope of this study focuses specifically on political risk insurance and export credit
insurance. Other insurance products, such as property insurance and liability insurance, are
beyond the scope of the analysis. Moreover, this research does not employ enterprise-level
quantitative data or econometric models. Instead, it concentrates on interpreting institutional
arrangements reflected in international policy documents and explaining their theoretical
implications for enhancing the resilience of overseas manufacturing supply chains.

2. Literature Review
2.1 Theoretical Foundations of Mandatory and Voluntary Insurance Arrangements

Insurance system is an important institutional mechanism for risk sharing and loss
compensation in market economy. According to the mode of participation, insurance
arrangements can usually be divided into compulsory insurance and voluntary insurance.

From the perspective of insurance economics, Faure (2006) believes that the economic
rationality of compulsory insurance mainly comes from market failures such as information
asymmetry, moral hazard, adverse selection and externalities. When the potential responsible
party is unable to fully compensate the social losses due to insufficient financial capacity,
compulsory insurance can effectively reduce the social costs caused by market failure and improve
the overall efficiency of risk management.

In contrast, voluntary insurance follows the market-oriented principle, allowing enterprises
to decide whether to buy insurance and choose the scope of insurance according to their own risk
preferences, business characteristics and risk tolerance. Commercial insurance is characterized by
flexible product design, wide coverage and market-based pricing mechanism, which is more
suitable for a relatively stable market environment with sufficient risk management capabilities.

In recent years, political risk insurance and export credit insurance are increasingly showing
a complementary mode of combining policy insurance with commercial insurance. As a
government-supported institution, export credit agencies mainly provide insurance protection for
overseas investment and international trade in high-risk markets, thus achieving national policy
objectives. In contrast, private insurance companies respond to market demand by providing more
flexible and customized insurance products. These two insurance arrangements together
constitute a comprehensive international investment risk protection system, which provides
institutional support for the stable operation of the global manufacturing supply chain.
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2.2 Theoretical Foundations of Supply Chain Risk Management and Supply Chain Resilience

Supply chain resilience has become one of the most prominent research topics in
contemporary supply chain management literature. Ponomarov and Holcomb (2009) defined the
supply chain resilience as the ability of the supply chain to recover from the interruption while
continuously learning and adapting to the changing environment. Different from the robustness of
supply chain that emphasizes maintaining normal operation under interference, the resilience of
supply chain focuses on recovery speed, adaptability and the ability to maintain long-term
operation after external shocks.

The existing research agrees that supply chain risk management is the basic premise of
supply chain resilience. Tang (2006) proposed that supply chain risk management includes four
core processes: risk identification, risk assessment, risk mitigation and risk control. Craighead et al.
(2007) further pointed out that the severity of supply chain interruption depends not only on the
scale of external events, but also on the ability of organizations to effectively mitigate risks. Pettit
et al. (2008) further pointed out that the supply chain toughness is closely related to the severity
of supply chain interruption on the basis of previous studies. Wieland and Wallenburg (2013)
constructed a comprehensive resilience framework covering preparedness, response and
resilience, which has become one of the most influential theoretical foundations for the
subsequent supply chain resilience research.

With the global supply chain risks evolving into increasingly complex and systematic
challenges, scholars have emphasized the importance of collaborative governance among supply
chain partners. Wieland and Wallenburg (2013) emphasized that collaborative relationship
contributes to resource sharing and collective risk management, thus enhancing the overall
resilience of the supply chain. Recently, Ivanov and Dolgui (2020) put forward the concept of supply
chain viability, arguing that under the continuous systematic interference, enterprises must not
only strengthen their resilience, but also develop the ability to dynamically reconstruct the supply
chain network to ensure the sustainability of long-term operations.

2.3 The Relationship Between Insurance Mechanisms and Supply Chain Resilience

Although remarkable progress has been made in the study of supply chain resilience and
insurance economics, most of the previous studies focused on enhancing the internal capabilities
of enterprises, while the attention to insurance as an external risk management mechanism was
relatively limited. Political risk insurance and export credit insurance reduce the risk of overseas
investment through risk sharing, financial support and institutional guarantee. Therefore, their role
has gradually surpassed the traditional financial compensation and become an increasingly
important part of modern supply chain risk management.

Political risk insurance mainly protects investors from losses caused by political events such
as war, expropriation, currency transfer restrictions and government default. The main providers
of political risk insurance include export credit institutions, multilateral development institutions
and private insurance companies. In contrast, export credit insurance mainly protects enterprises
from commercial credit risks and specific political risks arising from international trade, while
improving the channels for enterprises to obtain trade financing and enhancing the continuity of
cross-border business.
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A review of the existing literature shows that there is a close theoretical relationship
between insurance mechanism and supply chain resilience. On the one hand, insurance can help
enterprises identify and evaluate the political and commercial risks related to overseas operations,
thus reducing the potential economic losses caused by major emergencies. On the other hand,
insurance compensation and trade financing support can provide funds for enterprises during the
interruption of operations, enhance their resilience, and enable the supply chain to resume normal
operations more quickly after external shocks.

However, at present, systematic research on how insurance mechanism can enhance the
resilience of overseas manufacturing supply chain is still limited. Especially in the risk management
of international supply chain, the difference of governance functions between policy insurance
and commercial insurance has not been fully compared and studied. In order to make up for this
research gap, this study takes Investment Policy Monitoring Report No.30: Political Risk Insurance
(UNCTAD, 2025) as the main analysis document. This study combines the theories of supply chain
risk management, supply chain resilience and insurance economics, systematically investigates the
mechanism of insurance enhancing the resilience of manufacturing supply chain, and further
discusses the governance function and management significance of various insurance
arrangements under different risk environments.

3. Methodology
3.1 Research Design

This study adopts document analysis, a qualitative research method, to systematically
examine political risk insurance policy documents and explore the mechanisms through which
insurance enhances the resilience of overseas manufacturing supply chains. Document analysis is
a widely recognized qualitative research approach that involves the systematic collection,
classification, coding, and interpretation of policy documents, legal regulations, industry reports,
and other authoritative sources in order to identify key themes and theoretical relationships.
According to Bowen (2009), document analysis not only reveals the institutional arrangements and
governance logic embedded in policy documents but also enhances the credibility and explanatory
power of research findings through triangulation with multiple sources of evidence.

Compared with quantitative surveys and case studies, document analysis is particularly
appropriate for policy-oriented research. On the one hand, political risk insurance constitutes an
important component of national risk governance systems, and its institutional arrangements are
primarily reflected in official policy documents and international reports. On the other hand,
publicly available enterprise-level data concerning political risk insurance adoption and supply
chain performance remain limited, making large-scale empirical analysis difficult. Consequently,
using authoritative international policy documents as the primary source of analysis enables a
comprehensive understanding of the development, institutional characteristics, and governance
functions of political risk insurance.

Based on these considerations, this study employs Investment Policy Monitor No. 30:
Political Risk Insurance, published by the United Nations Conference on Trade and Development
(UNCTAD) in 2025, as the principal analytical document. The policy document is further
triangulated with representative studies in supply chain risk management, supply chain resilience,
and insurance economics to investigate how insurance mechanisms contribute to the resilience of
overseas manufacturing supply chains.
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3.2 Data Sources

The data employed in this study consist of two complementary sources: policy documents
and academic literature.

The primary policy document is Investment Policy Monitor No. 30: Political Risk Insurance,
published by UNCTAD in 2025. This report provides a comprehensive overview of the global
political risk insurance market, including major insurance providers, product categories, industry
coverage, and policy support mechanisms. As one of the most authoritative international
references on political risk insurance, it serves as the principal source for the document analysis
conducted in this study.

The theoretical foundation is established through a review of representative academic
literature retrieved from major international databases, including Web of Science and Scopus. The
literature primarily covers four research domains: supply chain risk management, supply chain
resilience, insurance economics, and risk governance. Representative studies include Christopher
and Peck (2004), Tang (2006), Ponomarov and Holcomb (2009), Pettit et al. (2013), Ivanov and
Dolgui (2020), and Faure (2006). These studies provide the theoretical basis for interpreting the
relationship between insurance mechanisms and supply chain resilience.

To enhance the reliability and validity of the findings, this study adopts a triangulation
strategy, whereby evidence derived from the UNCTAD policy document is systematically
interpreted and cross-validated using established theoretical perspectives from the academic
literature. This approach minimizes the potential bias associated with relying on a single
documentary source and strengthens the robustness of the analytical conclusions.

3.3 Data Analysis Procedure

Following the document analysis framework proposed by Bowen (2009), this study
conducts the analysis through four sequential stages: document collection, content coding,
thematic analysis, and theoretical interpretation.

First, the UNCTAD (2025) policy report was thoroughly reviewed to identify information
concerning the development of political risk insurance, institutional arrangements, and
operational characteristics. Particular attention was devoted to content directly related to overseas
manufacturing investment and supply chain risk governance.

Second, an open coding process was conducted to classify relevant textual information
according to the research objectives. Coding categories included insurance providers, industry
coverage, risk protection mechanisms, financial support instruments, and institutional
arrangements.

Third, the initial coding results were consolidated into four overarching analytical themes:
Structure of the Political Risk Insurance Market
Industry Coverage Characteristics

Insurance Mechanisms Supporting Supply Chain Resilience
Comparison between Policy-Based and Commercial Insurance Arrangements
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This thematic categorization improved the consistency and coherence of the qualitative
analysis.

Finally, the identified themes were interpreted through the theoretical lenses of Supply
Chain Risk Management Theory, Supply Chain Resilience Theory, and Insurance Economics. The
analysis examined how insurance mechanisms enhance overseas manufacturing supply chain
resilience through four principal governance pathways: risk identification, risk mitigation, liquidity
support, and institutional assurance. Furthermore, the study compared the governance functions
of policy-based insurance and commercial insurance under different risk environments.

3.4 Research Framework

Based on the literature review and qualitative analysis of the policy document, this study
develops an analytical framework linking policy documents, insurance mechanisms, and supply
chain resilience.

Specifically, the UNCTAD (2025) policy report serves as the primary analytical source for
identifying the institutional characteristics of political risk insurance and export credit insurance.
Building upon the theoretical foundations of supply chain risk management, the study investigates
four principal mechanisms through which insurance contributes to supply chain resilience: risk
identification, risk mitigation, liquidity support, and institutional assurance.

Subsequently, the study compares the governance functions of policy-based insurance and
commercial insurance in international supply chain risk management and summarizes their
managerial implications for enhancing the resilience of overseas manufacturing supply chains.

This research is exploratory in nature and does not involve questionnaire surveys or
econometric analysis. Instead, it employs a rigorous qualitative document analysis approach based
on internationally recognized policy documents to explain the theoretical logic through which
insurance mechanisms contribute to manufacturing supply chain resilience. The proposed
analytical framework also provides a theoretical foundation for future case studies and
guantitative empirical research.

4. Analysis and Findings
4.1 Provider Structure and Sectoral Distribution of Political Risk Insurance

UNCTAD (2025) data show that export credit agencies are the dominant providers of
political risk insurance, with multilateral institutions and private insurers accounting for the
remaining shares; developing countries are the primary beneficiaries, and Asia receives the largest
share of coverage from export credit agencies and private insurers alike, a pattern linked to China's
dual role as both a recipient and a provider of political risk insurance (UNCTAD, 2025). Table 1
summarizes the provider structure.
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TABLE 1

Provider Institutional Characteristics Primary Target
Government-supported

Export Creditinstitutions providing Overseas

Agencies (ECAs) investment and trade

investment
riskand export projects

Role in Supply Chain
Resilience

Reduce sovereign and
political risks, improve
investment stability

protection
. . . . Enhance investment
Multilateral International financial Cross-border i
o . " L confidence and
Development institutions offering political riskinfrastructure an . . .
. facilitate international
Banks (MDBs) guarantees development projects _. )
financing
. . Enterprises with ) .
Commercial msurancediver§ﬁed Provide flexible and
Private Insurers  companies operating on a. . customized risk
. international .
market basis . protection
operations

Regarding sectoral distribution, manufacturing accounted for the largest share of political
risk insurance-covered projects between 2019 and 2023, as shown in Table 2.

TABLE 2
industr Tvoical Risk Exposure Insurance Implications for Supply
Y YP P Demand Chain Resilience
Political instability, supply Maintain production
Manufacturing disruption, assetHigh continuity and
expropriation international operations
Government intervention, . Ensure long-term project
Infrastructure "High & pro)

project interruption

Energy and Natural Regulatory uncertainty and Hich
Resources geopolitical conflicts g
Telecommunications  andPolicy chan -
- . Y : ges and cyber Moderate
Digital Services related risks
. Sector-specific olitical
Other Industries P P Moderate

risks

implementation
Secure strategic resource
supply

Improve digital supply
chain stability
Support overseas

business expansion

Table 2 indicates that manufacturing has become a leading sector for political risk
insurance, with a project share exceeding that of infrastructure, natural resources, and energy-

related projects.

4.2 Pathways Through Which Insurance Mechanisms Enable Supply Chain Resilience

Drawing on the supply chain risk management literature, this study identifies three
pathways through which insurance mechanisms enable manufacturing supply chain resilience,

summarized in Table 3.
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TABLE 3
Insurance Functional Contribution to Supporting
Mechanism Description Supply Chain Resilience|Literature
Rick Assess political and Improve risk
e operational risks beforefawareness and decision Tang (2006)
Identification . :
investment quality
Transf litical
and corsﬂnr;ee:rrcial p?olslsceas Reduce Christopher &
Risk Transfer . disruption impacts and[Peck (2004); Craighead
through insurance|,. .
financial losses et al. (2007)
contracts
. . Claims Improve .
Financial . S Pettit et al.
compensation and tradelliquidity and recovery
Support . . . (2013)
finance services capability
N Strengthen investor Enhance long-
Institutional confidence in high-riskjterm  suppl chain lvanov &
Assurance & . PRYY Dolgui (2020)
markets stability

First, the risk identification pathway: the systematic pre-underwriting assessment of a host
country's political environment, sectoral risk, and project characteristics helps manufacturing firms
identify potential supply chain disruption risks earlier, corresponding to the risk identification stage
of supply chain risk management (Tang, 2006). Second, the risk mitigation and liquidity support
pathway: by covering overseas assets and receivables, political risk insurance and export credit
insurance reduce the probability of financial loss from political events or buyer default and improve
firms' access to bank financing, providing a financial buffer for continued operations and recovery
when disruptions occur—corresponding to the recovery and adaptive capacity emphasized in
supply chain resilience frameworks (Pettit et al., 2013). Third, the institutional confidence-building
pathway: the availability of political risk insurance strengthens manufacturing firms' confidence to
enter high-risk markets and maintain existing overseas production footprints, reducing the
likelihood of hasty withdrawal from critical supply chain nodes during periods of geopolitical
tension—consistent with the view that supply networks must maintain connectivity and viability
under systemic shocks (Ilvanov & Dolgui, 2020).

4.3 Differentiated Contributions of Mandatory and Voluntary Insurance Arrangements

This study further distinguishes policy-based (quasi-mandatory) arrangements led by
export credit agencies from voluntary arrangements led by private insurers. Data show that least
developed countries account for only about 15 percent of political risk insurance-covered projects,
yet the insured project value is equivalent to roughly 28 percent of total foreign direct investment
flowing into those countries, compared with about 6 percent for developing countries and about
2 percent for developed countries (UNCTAD, 2025). Table 4 compares the two types of
arrangement.
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TABLE 4
Dimension Policy-Based Insurance Commercial Insurance
. Export Credit Agencies Private insurance
Provider o .
and public institutions companies
L Government-supported Voluntar urchase b
Participation . . . yop Y
or quasi-mandatory enterprises
. - Address market failures Meet firm-specific  risk
Primary Objective . .
and political risks management needs
High-risk countries and General international
Target Market . . o
strategic investments business activities
Pricing Mechanism Policy-oriented Market-oriented
Product Flexibility Relatively standardized Highly customized
Governance Public risk sharing and Complementary
Function policy support commercial risk management
I Strengthen baseline .
Contribution to .. Improve operational
. . resilience under extreme - . .
Supply Chain Resilience flexibility and adaptive capability

uncertainty

Table 4 shows that policy-based arrangements absorb a disproportionately large share of
risk in high-risk markets where information asymmetries and externalities are most pronounced,
consistent with the insurance economics argument that mandatory insurance is best suited to
contexts marked by pronounced information problems and externalities (Faure, 2006).
Commercial arrangements, by contrast, offer customized coverage based on firms' own risk
appetite and project characteristics, providing manufacturing firms with an established degree of
risk-management capability a supplementary tool.

5. Discussion

The analysis above indicates that insurance mechanisms do not merely provide passive
financial protection for manufacturing firms operating abroad but are embedded within firms'
supply chain risk-governance systems, supporting risk identification, risk mitigation, and liquidity
management (Table 3). This finding extends a supply chain risk management literature that has
largely focused on internal organizational capability-building (Sahab & Oulfarsi, 2026; Chowdhury
& Quaddus, 2017), indicating that external risk-transfer instruments should be incorporated into
the analytical framework of supply chain resilience research. The comparative analysis of policy-
based versus commercial insurance (Table 4) offers a concrete supply chain management
application for the literature on green insurance's mandatory and voluntary dimensions: in high-
risk regions marked by pronounced information asymmetries and externalities, policy-based
arrangements play an irreplaceable, complementary role (Faure, 2006); in relatively lower-risk
market environments, the voluntary purchase of commercial insurance reflects firms' own risk-
management initiative.

For insurers, these findings point toward developing more targeted political risk insurance
and export credit insurance products addressing manufacturing firms' supply chain disruption
risks, and deepening cooperation with host-country investment promotion agencies and
multilateral development institutions. For manufacturing managers, insurance purchasing
decisions should be integrated into the firm's overall supply chain risk management strategy. For

139




Proceedings of the 14th International Scientific Conference

policymakers, continued refinement of export credit insurance and political risk insurance
frameworks is warranted, with an emphasis on a complementary relationship between policy-
based and commercial insurance.

6. Conclusion

Using qualitative document analysis and UNCTAD's (2025) Investment Policy Monitor 30:
Political Risk Insurance as the primary analytical text, this study has examined the pathways
through which insurance mechanisms contribute to the resilience of manufacturing firms'
overseas supply chains, and has distinguished the differentiated contributions of mandatory and
voluntary insurance arrangements. The findings show that export credit agencies are the dominant
providers of political risk insurance and manufacturing is a leading covered sector (Tables 1 - 2);
insurance mechanisms enable supply chain resilience through three pathways—risk identification,
risk mitigation, and liquidity support (Table 3); and policy-based arrangements absorb a
disproportionately large share of risk in high-risk markets, while commercial arrangements provide
firms with a more flexible, supplementary risk-management tool (Table 4).

This study has two main limitations. First, as a qualitative document analysis, its conclusions
rest on the systematic interpretation of a single authoritative policy text, without interview or case
data from specific manufacturing firms. Second, the study did not draw on firm-level quantitative
data linking insurance purchasing behavior to supply chain performance outcomes. Future
research could adopt a multiple-case-study design, selecting representative manufacturing firms
with overseas operations for in-depth interviews to validate the theoretical pathways proposed
here; where data permit, quantitative methods could also test the empirical relationship between
insurance purchasing and supply chain resilience performance.
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Abstract

The effect of aqueous ozone on resveratrol and quercetin levels in red grapevines and wines of
Saperavi and the indigenous Tavqveri from Georgia studied. Shown that ozonizing did indeed cause
oxidative stress and enhance defense reactions with the formation of adding quantity of
resveratrol. The content of resveratrol in wines from ozonated plot increased on 30 %. the
distribution of resveratrol and quercetin across the vine is uneven, with the highest concentrations
found in the leaves and skins of the berries.

Keywords: red wine, ozonized water, spraying, resveratrol, quercetin

Introduction

The use of chemicals for treating grapes and wines is becoming increasingly less popular due to
their adverse, and sometimes toxic, impact on the environment and human health. Over the past
two decades, the issue of replacing grape treatments with pesticides has become increasingly
pressing [1-3]. Now is known that pesticide levels in European wines have increased sharply,
particularly the concentration of poorly soluble trifluoroacetic acid (TFA). TFA is a hazardous
chemical that accumulates in grapes and [4]. In contrast, no traces of TFA were detected in wines
produced before 1988. Data indicate a sharp increase in TFA contamination since 2010. This has
created a pressing need to develop new, safe protection methods. One such environmentally
friendly method for treating grapes during growth, development, and ripening is agueous
ozonation.

In oenology, ozone has found application in vinification, aging, and equipment sanitization.
However, more and more studies are appearing on the use of ozone to combat pathogens at all
stages of grapevine growth and ripening, as well as on its effect on important red wine
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components such as the polyphenols resveratrol, quercetin, catechin, epicatechin,
proanthocyanidins, and other antioxidants. The most attractive of these is resveratrol (3,5,4'-
trihydroxy-trans-stilbene) (Fig. 1), whose significant benefits include regulating the human
immune system, treating various inflammations, chemopreventing, neuroprotection,
cardioprotection, lipid regulation, and treating diseases such as diabetes, Parkinson's disease, and
cancer. In addition, it exhibits antibacterial, antiviral and antifungal activity [5, 6]. Quercetin, as a
powerful natural antioxidant, has five hydroxyl groups (Fig. 2) and has more pronounced anti-
inflammatory and antiallergic properties.

A number of studies on the effects of ozone, a strong oxidizer, on grapes and wine products have
noted that, depending on the concentration, time, and number of applications, it can have both
positive and negative effects [7.8]: in small doses, it initiates plant defense mechanisms and
increases resveratrol levels; in large doses, it causes vine burn.

OH

OH

Fig. 1. Resveratrol Fig. 2. Quercetin
This study examined the effects of aqueous ozone on resveratrol and quercetin levels in red
grapevines and wines of Saperavi and the indigenous Tavqgveri from Georgia's oldest region,
Bolnisi. The objectives were provided by the Dzmebis Marani winery and its manager, Guram
Avkopashvili.
It's worth noting that the Bolnisi microzone is a winemaking region with a rich and unique history,
which distinguishes it from the renowned Kakheti region. Bolnisi is known as one of the oldest
centers of winemaking, as evidenced by the discovery of Neolithic gvevri. The influence of German
colonists, the Swabians, who settled here in the early 19th century, is unique. They brought
European methods and techniques to local winemaking, including large wooden vats, which are
still used alongside traditional qveuvri.
However, the chemical composition of Bolnisi wines remains poorly understood, and the effect of
the environmentally friendly ozone-based protection method against vine diseases on the content
of the main components is proposed for the first time in this study.
Objectives and Methods
Soil and vine chemical analysis was conducted not in test plots with predetermined ozone or
pesticide treatment conditions, but in actual vineyards, managed by winegrowers according to
climate conditions and their own experience. Ozone generators (to generate ozonated water
immediately prior to grapevine treatments) and water containers were installed in the vineyard.
The procedures were carried out for 15 minutes per treatment, with a concentration of 2-3 mg/L
early in the morning at a temperature of 18-20°C.
The content of resveratrol and quercetin is determined using high-performance liquid
chromatography (HPLC) on the device Agilent 1290 Series UHPLC coupled with 6450 Accurate
Mass-Q-TOF-LC-HRMS. Mobil phase: MeOH/Acetic Acid 2% in Water 50:50; Column: Discovery
C18, 4.6x250mm, 5um Particle Size; Thermostat temperature: 25 degrees; Initiation volume: 5ul;
Flow rate: 1.0 ml/min.
Soil samples and grapevine parts from trunk to seed were collected manually in April and at the
end of September. Two key components—resveratrol and quercetin—were selected to monitor
the impact of ozone on wine quality and organoleptic properties.
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Wine and juice samples were treated by the method of wet mineralization. A sample of 50 ml red
wine was put into a glass, 5 ml con. HNOs was added and heated on a sand bath. If the sample was
not discoloration for 1 hour, it was cooled and then 2 ml con. HNO3 was added. Heating continued
until the solution discoloration, after which the sample was transferred into a graduated 10 ml
cylinder and brought to volume. Acid digestion of materials was carried out in a sample
decomposition system Microwave Pressure Digestion Labstation MWS-3, BERGHOF. Strong acid
1IN HNO3, ammonium acetate buffer solution with pH = 4.8 and water were used as extractants.
Below in Figures 3 and 4 there are shown the chromatograms of a standard mixture of resveratrol
and quercetin, and their presence in the studied samples.
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Fig.3. Chromatograms of mix of standards resveratrol and quercetin (0.09 mg/mL concentration)
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Fig.4. Chromatograms of resveratrol (left) and quercetin (right) in wine “Saperavi”

Results and discussion

The results of determining resveratrol and quercetin content in Saperavi grape leaves, pulp, seeds,
and skin treated with aqueous ozone throughout the season are presented in Table 1. According
to the data, the highest amount of resveratrol is found in the skin, followed by the seeds, but
resveratrol is virtually absent from the pulp. The highest amount of quercetin is found in the leaves
of ozonated Saperavi grapes and is also absent from the pulp. In the non-ozonated section,
resveratrol content is significantly lower in all parts of the vine compared to the ozone-treated
section, almost an order of magnitude lower in the skin. Ozonation did indeed cause oxidative
stress and enhance defense reactions with the formation of secondary metabolites, particularly
resveratrol. Quercetin is highest in the seeds and leaves of ozonated grapes. The concentration of
resveratrol in the leaves of ozonated Tavkveri is 5.76 mg/kg, and quercetin is 6.0 mg/kg, which is
also higher compared to grapes treated with systemic drugs, in the leaves of which resveratrol
was not detected.
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Table. The content of resveratrol and quercetin in Saperavi grape from ozonated and non-
ozonated sites, mg/kg

Sample Component Ozonated Non-
site ozonated site

Resveratrol 53 3.4

Leaf Quercetin 14.0 9.5

Skin Resveratrol 26.5 2.4

Quercetin 4.4 8.2

Pulp Resveratrol <0.01 1.0

Quercetin <0.01 0.22

Seed Resveratrol 10.2 1.0

Quercetin 4.5 0.4

In wines made from these grapevines, the ratio of Resveratrol to Quercetin remained virtually the
same, with more resveratrol and quercetin in the ozone-treated samples.

So, content of resveratrol in Saperavi wine from non-ozonated (control) plot and ozonated were
equal to 3.03 and 4.43 mg/l accordingly; quercetin 0.02 in wine, treated with systemic
preparations and 0.7 mg/l in ozonated. Therefore, the content of resveratrol in wines from
ozonated plot increased on 30 %. Resveratrol content in leaves of Saperavi grape, treated with
systemic preparations reached 7.6, quercetin content 20.05 mg/kg.

An interesting fact was that the amount of resveratrol in wines made from the same grape
varieties on the same soils decreases over the years: 2022 year - C(RVS) = 18.3 mg/L; 2024 year -
C(RVS) =6.38 mg/L; 2025 year - C(RVS) = 2.31 mg/L; 2026 year - C(RVS) = 0.65 mg/L. This persistent
decline in resveratrol content over the years can be explained either by climatic conditions or by
the aging of the wine in bottles — wine aged for 4 years has several times higher resveratrol levels.
Conclusion

Based on the obtained results of resveratrol and quercetin analyses, it was shown that seasonal
spraying of Saperavi and Tavkveri grape varieties in the Bolnisi region with ozonated water, using
the technology used by Georgian winegrowers (7-8 sprays with a concentration of 2-3 mg/L for 15
minutes at 18-20°C), successfully replaces pesticides and sulphur dioxide in the fight against
pathogens and does not affect the organoleptic properties of wines. Furthermore, it improves
their quality and stability during maceration due to increased resveratrol levels. It was shown that
the distribution of resveratrol and quercetin across the vine is uneven, with the highest
concentrations found in the leaves and skins of the berries.

However, these data are preliminary. Further research is needed to determine the dosage and
frequency of treatments, as well as potential changes in the content of numerous other
components, to avoid risks of deteriorating wine quality or damaging the vines.
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Summary

The article examines the historical development stages of Azerbaijan-Ukraine relations,
diplomatic relations formed during the period of independence, and the main directions of
strategic partnership. The study shows that the relations between the two peoples have ancient
historical roots, trade and cultural relations have been formed since the Middle Ages, and
diplomatic contacts were established between the Azerbaijan Democratic Republic and the
Ukrainian People's Republic at the beginning of the 20th century. Special attention is paid to the
political relations established between Azerbaijan and Ukraine as independent states after 1991,
the activities of diplomatic missions, and the importance of signed bilateral agreements. The
article evaluates the mutual visits of heads of state, cooperation within the framework of GUAM,
the UN, the OSCE, and other international organizations, mutual support for sovereignty and
territorial integrity as the main principles of relations. In addition, the dynamics of the
development of cooperation in the fields of energy, trade, transport, humanitarian, education,
and culture, the activities of diaspora organizations, and the prospects for economic relations are
analyzed. The impact of the Russian-Ukrainian war on Azerbaijani-Ukrainian economic relations,
changes in trade turnover and Azerbaijan's humanitarian support to Ukraine are also important
aspects of the research. The results of the study show that Azerbaijani-Ukrainian relations are
developing based on historical traditions, mutual trust, respect for the principles of international
law and strategic partnership and are of significant political and geopolitical importance in terms
of strengthening regional cooperation.

Introduction. Relations between Azerbaijan and Ukraine are one of the important
directions of the system of interstate relations, which is based on historical roots and has risen to
the level of strategic partnership during the period of independence. The foreign policy course of
both states, based on the principles of sovereignty, territorial integrity and international law, has
created a favorable basis for the development of mutual cooperation. After gaining independence,
the establishment of diplomatic relations, expansion of political dialogue, mutual support within
the framework of international organizations, as well as cooperation in the economic, energy,
transport, humanitarian and cultural spheres have constituted the main directions of Azerbaijan-
Ukraine relations. In recent years, geopolitical processes and changes in the security environment
in the region have further increased the strategic importance of these relations. The article
analyzes the historical stages of development of Azerbaijan-Ukraine relations, their current state
and the main directions of cooperation from a historical and political perspective.

Main text. The history of relations between Azerbaijan and Ukraine has deep roots.
According to scientific research, the foundation of these relations was laid as early as 1000 years
ago, during the time of the Kievan Rus' state, as a result of initial trade relations with the states
located in the geography of Azerbaijan. At that time, quite extensive information was published in
scientific journals about the arrival of merchants of the Kievan Rus' state to these territories. In
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subsequent periods, along with trade relations between the peoples located in both geographical
areas, cultural relations also began to form and expand. There is also sufficient information about
the arrival of Ukrainian cultural and scientific representatives and scientists to Azerbaijan in the
19th century, their activities in Baku, Ganja and other regions, as well as their contribution to the
development of cultural relations between the two peoples. Today, scientific research is being
conducted on these issues both in Azerbaijan and Ukraine.[20]

Although official diplomatic relations between Ukraine and Azerbaijan were established
on February 6, 1992, the history of the diplomatic presence of Ukrainians on Azerbaijani soil dates
back to the struggle of both peoples for independence in the 20th century.

The first Ukrainian consulate in Baku was opened in September 1918, a few months after
the proclamation of the Azerbaijan Democratic Republic. On September 21, 1919, the Ministry of
Foreign Affairs of the ADR recognized the head of the Ukrainian community living in Baku, Mr.
Golova, as the temporary vice-consul of the Ukrainian People's Republic (UPR).

The date when diplomatic relations between Ukraine and Azerbaijan were further
strengthened was February 8, 1919. On that day, the head of the UPR Special Diplomatic Mission
to Azerbaijan, Ivan Kraskovsky, presented his credentials to the ADR leadership. In October of that
year, a Ukrainian diplomatic mission arrived in Baku, the delegation of which included
representatives of the UPR government, including attachés and special officers. This page was the
first full-fledged example of interstate diplomatic cooperation in our common history.

After Ukraine gained independence in 1991, Azerbaijan was one of the first countries to
recognize this independence. Since then, Ukrainian-Azerbaijani relations have been constantly
developing on the basis of the principles of friendship, mutual respect and strategic partnership.

The Embassy of Ukraine in Azerbaijan was officially opened on May 5, 1996. Initially, the
embassy was located in a rented building of the “Azerbaijan” hotel. Since October 15, 2001, the
Embassy has been operating in its own building on the street named after the prominent
Azerbaijani figure and the first ambassador of the ADR to Ukraine, Yusif Vazir Chamanzaminli. It is
symbolic that the diplomatic mission of Ukraine is located on a street that reflects the historical
respect and mutual recognition between our peoples.[22]

Relations between Azerbaijan and Ukraine are based on friendship, mutual respect and
beneficial cooperation.

After gaining independence, both countries have attached special importance to
developing relations in political, economic, energy, transport, humanitarian and other areas.

These relations are based not only on the official level, but also on mutual sympathy and
trust between the peoples. In the political sphere, relations between Azerbaijan and Ukraine are
stable and sustainable. Meetings between the leaders of the two countries, mutual visits and
negotiations within the framework of international events indicate the high level of relations. Both
states support the principles of international law, the sovereignty and territorial integrity of
countries. In this regard, the political support provided by the parties to each other is one of the
main directions of relations.[15]

Diplomatic relations between the Republic of Azerbaijan and Ukraine were established
on January 31, 1992. In 1996, the Embassy of Ukraine was opened in Azerbaijan, and in 1997, the
Embassy of Azerbaijan in Ukraine was opened.

The basis of the relations between our states is the Treaty on Friendship, Cooperation
and Partnership between the Republic of Azerbaijan and Ukraine dated March 16, 2000 and the
Declaration on Friendship and Strategic Partnership between the Republic of Azerbaijan and
Ukraine dated May 22, 2008.

Relations between Azerbaijan and Ukraine in political, economic, scientific, educational,
cultural and other spheres are developing rapidly, the two states are strategic partners. Inter-
parliamentary relations and cooperation in the field of legislation are developing.
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Azerbaijan and Ukraine hold consultations within the framework of the UN, the Council
of Europe, the BSEC, GUAM, the CIS and other international and regional organizations and
traditionally provide mutual support to each other. At the same time, the two countries actively
cooperate in the fight against terrorism, organized crime, drug trafficking and other dangerous
types of crimes.[13]

It is not enough to view the relations between the Republic of Azerbaijan and Ukraine
only as official diplomatic relations; these relations are a deep philosophy of partnership shaped
by similar historical destinies, geopolitical challenges and the will to independence. Both nations,
having separated from the imperial system at the end of the 20th century, were forced to rebuild
their statehood and in this process faced the same problems - economic transformation, political
stability and the challenges of protecting territorial integrity. It is this parallelism that gives
Azerbaijani-Ukrainian relations a deeper meaning beyond the formal framework.

This path, which began with the establishment of diplomatic relations in 1992, was
actually more of a strategic choice than a political act. Because both Azerbaijan and Ukraine, when
determining their place in the international system, had to take into account not only their
national interests, but also the general security environment. In this regard, the mutual support
they demonstrate within the framework of organizations such as the United Nations and the OSCE
is not accidental, but an expression of a thoughtful and principled position.[19]

The analogy between today's Ukraine and Azerbaijan of the 1990s - an important
leadership phenomenon - in modern international relations, ensuring peace, preventing conflicts
and strengthening the security of states directly depends on the strength of political leadership.
The discussions surrounding the peace plan presented for Ukraine also show that leadership with
a decisive, strategic position plays a decisive role in the fate of countries.[22]

Bilateral relations between Azerbaijan and Ukraine are built on the principles of mutual
respect, support for territorial integrity and strategic cooperation in the post-Soviet space. Both
countries established diplomatic relations after gaining independence in 1991, and these relations
have developed over the years in the political, economic and humanitarian spheres.

On the political level, Azerbaijan and Ukraine closely cooperate within the framework of
international organizations, in particular within GUAM (Georgia, Ukraine, Azerbaijan, Moldova).
This platform serves to promote respect for the sovereignty, territorial integrity of member states
and the principles of international law. Both countries have always supported each other's
territorial integrity and advocated the resolution of conflicts within the framework of international
law.

Economic relations are also an important aspect of the relationship. Azerbaijan plays a
certain role in Ukraine's energy security, especially in the field of oil and oil product exports. At
the same time, Ukraine acts as a partner in the non-oil sector of Azerbaijan, including agriculture,
mechanical engineering and industry. Although trade turnover has changed at different times,
both countries are interested in expanding economic relations.

Humanitarian and cultural relations are also noteworthy. The Azerbaijani diaspora living
in Ukraine and the Ukrainian community operating in Azerbaijan play the role of a bridge between
the peoples. Cooperation in the fields of education, culture and tourism contributes to the
deepening of relations. Various student exchange programs and cultural events further strengthen
these relations.

In recent years, against the backdrop of regional and global challenges, relations between
Azerbaijan and Ukraine have entered a new stage. The prospects for cooperation in the fields of
energy, transport and logistics are expanding, in particular. Azerbaijan's transit opportunities and
Ukraine's potential for access to European markets create a favorable basis for mutually beneficial
cooperation.[3]
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“The strong relations between the parties are not newly formed, they are based on
history...The foundation of strong relations between the two countries was laid with the visit of
the National Leader Heydar Aliyev to Ukraine in 1995.

Later, with the visits of President Ilham Aliyev to Ukraine, the dynamics of development
in these relations began. Also, Ukrainian leaders regularly visit our country. Both countries have
always supported each other's territorial integrity and have shown their support on international
platforms. In addition, the relations between the peoples of Azerbaijan and Ukraine are quite
high.[16]

Historically, the Azerbaijani people have been closely connected with the Crimean Tatars,
a Turkic-speaking people living on the Crimean peninsula of the Republic of Ukraine. Crimean Turks
Ismail Gaspirali, Mustafa Krimoglu, etc. are still remembered with respect by Azerbaijani
intellectuals today. Approximately 500 thousand Azerbaijanis live in Ukraine. A strong Azerbaijani
diaspora operates in this country and they actively participate in socio-political processes,
including being represented in leadership positions. Ukraine is one of Azerbaijan's main strategic
allies in the CIS and relations with this country exist in almost all areas, from socio-economic,
educational, cultural to military cooperation. Azerbaijan and Ukraine have also established fairly
good relations for many years within the framework of the Organization for Economic
Development, GUAM. Ukraine has always demonstrated a position supporting Azerbaijan's
position both during and before the Karabakh war. Azerbaijan has also supported the territorial
integrity of Ukraine all these years and continues to support the territorial integrity of Ukraine
today. Because Azerbaijan is guided by the norms and principles of international law in
international relations. In these norms and principles, the issue of sovereignty and territorial
integrity of states always comes to the fore.[12]

On the one hand, the Russia-Ukraine war did not remain without an impact on trade and
economic relations with Ukraine, which is one of Azerbaijan's important economic partners. This
is more clearly reflected in the decline in our trade relations in the first years of the war. Thus,
before the war began, that is, in 2021, the volume of trade turnover between Azerbaijan and
Ukraine was $922 million. After the war began, in 2022, that is, within one year, trade turnover
between Azerbaijan and Ukraine decreased by more than $300 million, or 33 percent, and fell to
$618 million. However, in recent years, positive dynamics in trade turnover between Azerbaijan
and Ukraine have gradually begun to recover. In 2025, trade turnover between Azerbaijan and
Ukraine demonstrated positive dynamics compared to the previous year and exceeded $513
million, including imports of $292.5 million or 1.2 percent of our imports, and exports of $221
million or 0.9 percent of our exports. However, our trade turnover with Ukraine decreased from
$922 million to $513 million, or 44 percent, compared to 2021, before the Russia-Ukraine war,
including imports from $470 million to $292.5 million, or 38 percent, and exports from $452
million to $221 million, or 51 percent. In 2021, Ukraine ranked 7th among 188 countries with
which Azerbaijan has established trade relations in terms of trade turnover and 5th in terms of
imports, but in 2025 it will not be among the top ten countries. Official figures show that both
Azerbaijan’s exports to and imports from Ukraine have decreased. By effectively utilizing the
existing potential in this area, trade turnover between Azerbaijan and Ukraine can be increased to
the level before the Russia-Ukraine war in the coming years, and then to over $1 billion.[14]

Today, Azerbaijan undoubtedly has high political relations with Ukraine, and in addition
to defending each other on various platforms, one can even recall the speeches of the Ukrainian
delegation in the Council of Europe and other platforms in defense of Azerbaijan's position. On
the other hand, this shows that relations at the political level also affect economic spheres.
Especially before the war, there were very close economic relations, and we clearly saw this in
agriculture, trade and various fields. These relations were gradually deepening. However, the
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outbreak of the Russian-Ukrainian conflict prevented many processes in a certain sense, but this
does not mean that these processes stopped completely.

During this period, the provision of humanitarian and technical support to Ukraine by
Azerbaijan, especially in the areas of fuel and emergency assistance, was highly appreciated by the
Ukrainian public.

At the same time, the support of the Azerbaijani government in providing state
institutions operating in the fields of emergency assistance, emergencies and other services to the
population in Ukraine with the necessary means and fuel was highly appreciated by the Ukrainian
people.

Also noteworthy are the investment projects implemented by Azerbaijan in Ukraine,
including its participation in restoration and reconstruction works. The participation of Azerbaijani
companies in the reconstruction of some cities and their contribution to infrastructure projects
are real results of the strategic partnership. This shows that relations are developing not only on
a political but also on a practical level.[4]

Diplomats, scientists, historians, young people and students joined the online scientific
conference “Diplomatic cooperation between Azerbaijan and Ukraine: through the prism of the
past and modernity” organized by ADA University and the embassies of the two countries.

Azerbaijani Ambassador to Ukraine Elmira Akhundova gave a speech and reviewed the
history of high-level diplomatic relations between the two countries...

The ambassador, who said that relations between the two countries had entered a new
stage after the return of the national leader Heydar Aliyev to power, recalled that Ukrainian
President Leonid Kuchma paid an official visit to Azerbaijan in July 1995 and 11 documents on
cooperation between the two countries were signed. Two years later, in March 1997, the Great
Leader paid an official visit to Ukraine. The close friendship of these two leaders laid the
foundation for strategic cooperation between Azerbaijan and Ukraine.[1]

In general, Ukraine is considered one of Azerbaijan's main strategic allies in the post-
Soviet space. These relations have further developed based on the Treaty of Friendship,
Cooperation and Partnership between the two countries on March 16, 2000, the Treaty of
Friendship, Cooperation and Strategic Partnership on May 22, 2008, and the "Joint Declaration"
between the two countries on January 14, 2022.

The historical visits of the leaders of both countries during the period of independence
contributed to these relations. Ukraine has always supported the territorial integrity and
sovereignty of Azerbaijan on all platforms. In response to this visit, on March 24, 1997, the
President of Azerbaijan, national leader Heydar Aliyev paid an official visit to Kiev. In addition,
there were sincere and friendly meetings between the leaders of both countries at all international
events. The intensive dynamics of Azerbaijani-Ukrainian relations continued during the term of
[lham Aliyev. It is no coincidence that llham Aliyev's first official visit to Kiev took place on June 3,
2004. The meeting discussed in detail the issues of trade and economic cooperation, including
cooperation in the oil industry and in the field of transportation of energy carriers to Europe,
exchanged views on international problems, issues of cooperation within the framework of GUAM,
and mutual relations with the European Union and NATO. In response to this visit, the President
of Ukraine Viktor Yushchenko paid his first official visit to Azerbaijan on September 7, 2006. During
the visit, trade and economic cooperation, including cooperation in the oil sector and
transportation of energy carriers, were discussed. After that, there were mutual visits of the
leaders of both countries. Each visit contributed to relations and further developed ties. The first
visit of the current President of Ukraine, Volodymyr Zelensky, to Azerbaijan and the South
Caucasus took place on December 18, 2019. In response to this visit, [lham Aliyev paid a working
visit to Ukraine on January 14, 2022.[17]
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Relations between Azerbaijan and Ukraine are characterized by deep ties, based on both
historical roots and a modern strategic partnership. According to the latest data as of April 2026,
these relations have entered a new stage, especially in the military-technical and humanitarian
spheres.

Azerbaijan and Ukraine consistently support each other's sovereignty and territorial
integrity at the international level. On April 25, 2026, Ukrainian President Volodymyr Zelensky paid
an official visit to Azerbaijan. This was his first visit to Baku since the start of the war. Both countries
cooperate closely within the framework of GUAM and in a bilateral format.

The energy sector forms the backbone of relations. Azerbaijan's state oil company SOCAR
is one of the main players in the Ukrainian fuel market and has an extensive network of gas stations
throughout the country.

Trade turnover between the two countries has exceeded $500 million, and new logistics
projects are planned to increase this figure (for example, through the Alat Free Economic
Zone).[18]

Today, the Embassy of Ukraine in Azerbaijan is not only an official diplomatic institution,
but also a symbol of ancient friendship, strong partnership, and the common European future of
our countries.[2]

Azerbaijani-Ukrainian relations have generally always been at a high level: "After
Azerbaijan declared independence, it established very serious economic and political relations
with Ukraine. Recently, these relations have expanded even further. Especially after President
[lham Aliyev came to power, these relations have been given greater priority. The Azerbaijani state
recognizes the territorial integrity of Ukraine. That is, despite the war between Russia and Ukraine,
Azerbaijan always supports official Kiev and provides humanitarian assistance. Recently,
humanitarian aid was sent on the instructions of Mr. President. There are very serious relations
between Azerbaijan and Ukraine in the energy sector. We know that Azerbaijan carries out the
bulk of its oil and gas exports and processing through Ukraine. SOCAR branches operate there. In
addition, gas compressor stations also operate there. Recently, Azerbaijan-Russia relations have
been somewhat cold. In this regard, Russia has carried out some attacks. As a result of these
attacks, some SOCAR facilities, including the gas compressor station, were damaged".[23]

Azerbaijan and Ukraine also work together in international organizations as strong
regional partners. Cooperation within the UN, OSCE, GUAM, the Black Sea Economic Cooperation
Organization and other organizations has further strengthened bilateral strategic relations. The
signing of the Joint Declaration between the two countries, as well as political documents on the
development of strategic cooperation, is of great importance for the relations to reach a high
peak. Azerbaijan is an independent state, builds and implements its foreign policy, bilateral and
multilateral relations in accordance with its national interests. These relations have never been
directed against other countries. Azerbaijan supports the territorial integrity and sovereignty of all
countries. This is one of the fundamental principles of international law. If these principles are not
observed, security, cooperation, and peaceful coexistence become impossible. Azerbaijan has
suffered from the violation of its territorial integrity for decades. Therefore, it is well aware of the
importance of observing these principles. Azerbaijan does not participate in any form in the
conflict between Ukraine and Russia, and is completely far from military components.[21]

Conclusion. Thus, the conducted research shows that Azerbaijan-Ukraine relations have
developed based on historical traditions, mutual trust and the principles of strategic partnership.
During the period of independence, the establishment of diplomatic relations, mutual visits of
heads of state, signing of bilateral agreements and cooperation within the framework of
international organizations played an important role in strengthening relations. At the same time,
the expansion of cooperation in the political, economic, energy, transport, humanitarian and
cultural spheres created conditions for the development of mutually beneficial partnership
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between the two countries. Although the Russian-Ukrainian war had a certain impact on economic
relations, Azerbaijan continued to support the sovereignty and territorial integrity of Ukraine, and
maintained humanitarian assistance and other areas of cooperation. The results of the research
show that Azerbaijan-Ukraine relations, based on mutual interests and the principles of
international law, will continue to be of great importance in strengthening regional stability and
multilateral cooperation in the future.
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Abstract

In 2023 the Swedish Government, supported by the Swedish National Agency for Education
(Skolverket), announced an unprecedented redirection of public-school policy: hundreds of
millions of kronor were allocated to restore printed textbooks as the primary pedagogical medium,
a national mobile-phone restriction was enacted in primary and lower-secondary classrooms from
2026 onwards, and the prior "one-to-one digital" strategy was formally re-described as a partial
failure. Sweden's reversal is not an isolated administrative gesture; it coincides with a measurable
drop in reading literacy on the Progress in International Reading Literacy Study (PIRLS) 2021 and a
persistent downward drift on the Programme for International Student Assessment (PISA) 2022,
and it echoes converging neuroscientific evidence that extensive screen exposure restructures
children's developing brains at the molecular, cellular, and network level. This article reviews the
Swedish policy reversal in its socio-political context and synthesises current evidence on how four
major gadget categories — smartphones, tablets, laptops, e-readers, televisions, and dedicated
gaming consoles — differentially alter reading comprehension, attentional control, sleep, mood,
and structural neurobiology in children and adults. We map molecular mechanisms including
dopaminergic reward de-sensitisation, brain-derived neurotrophic factor (BDNF) suppression of
synaptic plasticity, hypothalamic—pituitary—adrenal (HPA) axis dysregulation, and circadian
melatonin suppression, and contrast their effects on the developing and the mature brain. The
synthesis supports a graded risk hierarchy in which passive smartphone scrolling and high-tempo
action gaming during sensitive windows of cortical maturation confer the largest documented
cognitive cost, while static e-reader text and educational television carried under controlled
conditions appear comparatively benign. By framing Sweden's "books and pens" decision as an
evidence-consistent response to a measurable neurocognitive burden, this review contributes to
the scientific basis for educational technology policy.

Kay words: Sweden; educational policy reversal; digitalised childhood; reading literacy;
neurocognitive development.

Introduction

Introduction: Why a Technological Leader Pivots Back

Sweden long occupied an enviable position in international comparative education. Its schools
ranked at or near the top of OECD reading, mathematics, and science performance throughout the
early 2000s, and it was simultaneously the first nation to issue a national strategy of one-to-one
digital device provisioning for every pupil (Backlund et al.,, 2026). Between 2011 and 2021
the Skolverket explicitly recommended that tablets, laptops, and learning-management
applications replace or supplement printed textbooks in foundational literacy instruction. Yet by
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the close of the decade two divergent trends became unmistakable. On the one hand, OECD-
coordinated assessments documented a marked drop in reading achievement. PIRLS 2021 placed
Swedish fourth graders at 544 points, the lowest score ever recorded for Sweden in that cycle and
a 17-point decline since 2016 (Reimers et al., 2025). PISA 2022 confirmed parallel losses in reading,
mathematics, and science, and a Ministry of Education commissioned report concluded that heavy
classroom use of digital devices was associated with lower — not higher — performance once
socioeconomic status was controlled (OECD, 2023). On the other hand, the global neuroscience
literature on screen-based media and the developing brain accumulated at unprecedented speed,
with the Adolescent Brain Cognitive Development (ABCD) study, the European longitudinal
cohorts, and several diffusion tensor imaging cohorts consistently reporting structural and
functional correlates of habitual high-intensity screen exposure (Paulus et al., 2019; Hutton et al.,
2020). The convergence of these two streams — worsening literacy outcomes in a heavily digitised
population, paired with mechanistic neurobiological concern — created the political conditions for
the 2023 pivot. This article integrates the policy record with the molecular and systems-level
neuroimaging literature to ask three questions: (1) what does the Swedish reversal actually change
in classroom practice; (2) what are the documented neurocognitive mechanisms by which digital
media produce harm; and (3) which gadget categories and which developmental windows carry
the highest risk. The aim is to provide a balanced, scientifically rigorous platform on which future
curricular, regulatory, and parental guidance can be built (Fig 1).

A Policy trigger and educational reset
R Swedi 23-2021
Observed signals PIRLS 2021 and Swedhfeversdl 20320000 Tnterpretation Print
PISA 2022 documented declines in o 2 b 2 re-emerged as the default
reading and rel ment, j“‘T Ry medium for foundational
while requent classroom device — e T e —> | literacy, while digital
use correlated with lower murﬁ b ul\"’r_ S WEIE tools were retained for
performance in observational e Ifo:m COMPUSOLY specific justified tasks.
analyses. s 3
B Mechanistic framework linking digital exposure to neurocognitive outcomes
= Mechanistic pathways » Dopaminergic reward
3 - de-sensitisation and weaker inhibitory Documented outcormes
L"S"“‘ ]““'“j“ context entional atation from Reduced deep reading
paRTonEs , notifications and hyperlinking * ension, weaker
multifunction tablets . d T — B et
e in Supp , P p and © ontrol,
ops ¢aming, TIPA-axis stress signalling * Reduced cu
::I“_"“ ers and . activity patterns that support BDNF-linked maturation and poorer
clevision exposure. plasticity and white-matter maturation sleep-linked
The framework swnmarises the article's core claim: educational digitalisation can influence literacy not only behaviourally, but also through sieep, reward, attention and nenrodevelopmental pathways
C Developmental yulnerability and relative device-risk hicrarchy

Developmental gradient Child and adolescent brains undergo ongoing myelination. synaplic pruning and
prefrontal maturation, creating a wider window of vulnerability than in adulthood; adult brains remain
Relative device-risk hierarchy in the review

susceptible, but structural vulnerability is gencrally lower.

Figure 1. Conceptual framework linking Sweden’s educational policy reversal to the
neurocognitive consequences of digitalised childhood.

(A) National learning declines and the Swedish policy reset are summarised, including renewed
investment in printed textbooks, restoration of handwriting and sustained paper-based reading,
and restriction of personal mobile telephones in compulsory classrooms. (B) Proposed
mechanistic pathways by which screen-based media may influence learning and
neurodevelopment are shown, including dopaminergic reward de-sensitisation, attentional
fragmentation, melatonin suppression with sleep disruption and HPA-axis stress signalling, and
reduced support for BDNF-linked plasticity and white-matter maturation. (C) A developmental
gradient is illustrated, highlighting greater vulnerability during childhood and adolescence,
together with a relative device-risk hierarchy in which smartphone scrolling and high-tempo

L

Reference condition
Printed text and
handwriting

Lower risk
Static e-readers and
cducational television

Highest risk
Smartphone scrolling
and high-tempo gaming

lntermediate risk
Multifunction tublets
and laptops
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gaming occupy the highest-risk position, multifunction tablets and laptops an intermediate
position, and static e-readers or educational television a lower-risk position relative to printed
text and handwriting.

The Swedish Policy Reversal in Detail

The pivot unfolded across three administrative layers. First, in mid-2023 the Minister for Schools
announced a one-off capital allocation of approximately 1.2 billion SEK (~€100 million) earmarked
for the purchase of printed textbooks by municipalities, with the explicit goal that every pupil in
compulsory grades should have access to a dedicated paper copy in every subject (Backlund et al.,
2026). Second, in late 2024 the Skolverket issued an updated national digitalization strategy that,
while retaining technological competence among its goals, removed the prescription of daily
device-based instruction and reintroduced handwriting, dictation, and sustained silent reading on
paper as core student skills from year one. Third, in early 2026 a nationwide regulation barred
personal mobile telephones from primary and lower-secondary classrooms and required
telephones to be kept out of sight throughout the school day, with implementation supported by
municipalities and audited via the Schools Inspectorate. Importantly, the policy does not eliminate
digital technology in Swedish classrooms; rather, it differentiates the role of the device from the
role of the book. Tablets and laptops remain in use for specific didactic activities — coding,
language-laboratory work, mathematics software — but the default literacy medium returned to
print. Several justifications were cited. The Skolverket referred to international learning-loss trends
and national test results showing that the largest declines were concentrated in inferred text
comprehension and the construction of written arguments rather than in retrieving discrete facts,
suggesting a deficit in deep rather than surface literacy (Reimers et al., 2025). Public-health bodies,
including the Public Health Agency of Sweden and research groups at Karolinska Institutet,
contributed formal commentaries emphasising sleep, attention, and mood endpoints in children
(Mekhail et al., 2024). Although the political narrative sometimes framed the reversal as a
repudiation of digital innovation, the policy text itself is more conservative: it positions print as the
default for foundational literacy and reserves screens for explicitly justified pedagogical purposes.
This nuance matters because it preserves the option of technology where evidence supports it
while restoring the load-bearing function of the book.

The International Evidence Base: PIRLS 2021 and PISA 2022

Sweden's pivot cannot be evaluated without the dual quantitative anchor of PIRLS 2021 and PISA
2022. PIRLS assessed 159,425 fourth-grade students in 57 countries and reported an average
reading achievement decline of 15 points (=0.18 standard deviations) since the previous cycle
(Reimers et al., 2025). Sweden's drop was among the steepest, and post-stratification analyses
showed that students with fewer socioeconomic resources, students with Swedish as a second
language, and students in schools with the most aggressive one-to-one device programmes
registered the largest losses. PISA 2022 extended the picture to fifteen-year-olds. Across OECD
countries reading scores fell by 10 points, mathematics by 15, and — for the first time in the
instrument's history — problem-solving by 16 points; Sweden posted declines of comparable
magnitude, with the steepest fall in mathematics. OECD analyses specifically dedicated a chapter
to "Digital education in Sweden" and concluded that students reporting frequent use of digital
devices during lessons scored lower on reading and mathematics once baseline achievement was
controlled, while no comparable decrement was observed for students using devices for short
discrete tasks (OECD, 2023). It is important to note that PISA does not establish causation: digital-
device use and lower achievement may both reflect pre-existing educational disadvantage, lower
teacher quality, or reduced exposure to literate cultural capital. Nonetheless, three lines of
triangulation support the policy reversal. First, the size of the Swedish loss is larger than can
plausibly be attributed to demographic shifts alone, since migrant-origin cohorts grew modestly
and school funding per pupil remained stable. Second, countries with comparable digital-intensity
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trajectories — including the Netherlands and parts of Germany — reported similar or smaller
losses, suggesting that the Swedish decline is not a function of technology per se but of how
intensively it was substituted for print in early literacy. Third, intervention studies in which schools
reintroduced sustained silent paper reading produced gains that were statistically detectable
within a single academic year, implying that the underlying mechanism is at least partially
reversible. The combination of large-scale, longitudinal, cross-national evidence on performance
and more granular evidence from within-country reversals creates the empirical scaffolding on
which the Skolverket's withdrawal from compulsory device-based literacy rests.

Reading on Paper versus Reading on Screens: Cognitive and Ergonomic Evidence

A central neurocognitive argument for the Swedish reset is that reading on paper and reading on
screens are not equivalent cognitive tasks. A series of meta-analyses converges on a small but
robust advantage of paper over screen for expository, lengthy, and deep-reading tasks. The meta-
analysis of Clinton (2019) compiled 33 studies with more than 25,000 participants and reported a
moderate effect size favouring paper for reading-comprehension outcomes that require inference
and integration rather than literal recall. The independent meta-analysis of Delgado et al. (2018)
reached similar conclusions and noted that the gap was largest when reading time was
uncontrolled and when the goal of the text was for later recall. Karpinski et al. (2015) extended
this finding by demonstrating that even when participants are matched on reading speed and self-
reported understanding at the moment of reading, delayed retention is significantly lower for
screen-based material. Several candidate mechanisms have been proposed. First, screen reading
is associated with higher meta-comprehension calibration errors — readers overestimate how
much they have understood, which leads to less strategic re-reading (Mills et al., 2021). Second,
screen reading competes with concurrent digital affordances — hyperlinks, scrolling, notifications
— that draw on the same executive resources required for deep reading, producing measurable
increases in task-irrelevant mind-wandering. Third, embodied ergonomics differ: a paper book
provides a spatially stable haptic referent (page corners, overall thickness, known number of pages
remaining) which supports situation-model construction, whereas a tablet or laptop ties the text
to a virtual frame whose dimensions are continuously reconfigurable. Fourth, screens emit short-
wavelength blue light and tend to be associated with later evening use, suppressing melatonin and
degrading subsequent sleep-dependent consolidation (Silvani et al., 2022). Fifth, font-rendering
variability, line-length changes with resizing, and continuous partial refresh on e-paper versus LCD
versus OLED introduce subtle perceptual instability that may consume attentional bandwidth
(Nichols, 2016). The aggregate literature does not claim that screens make reading impossible —
skilled adult readers can compensate — but it does support the proposition that for novice readers,
for habit-formation, and for the construction of deep comprehension, paper offers measurably
richer cognitive affordances. The Swedish curricular shift re-weights the early-literacy environment
toward the substrate that is most likely to support deep reading.

Mind-Wandering, Hyperlinks, and the "Shallows" of Online Reading

Beyond the comprehension results, a robust finding from cognitive neuroscience is that screen-
based reading surfaces more frequent and more disruptive mind-wandering than equivalent paper
reading. The classic account, articulated by Carr (2011), argued that the internet's reward structure
— rapid task-switching, novelty density, micro-confirmations — conditions neurocognitive
networks for shallow rather than deep processing. Empirical support has accumulated. Mills et al.
(2021) deployed an "Eye-Mind Reader" that monitors eye movements in real time to detect mind-
wandering during expository text reading and showed that screen readers exhibit significantly
more off-text gazes, longer gaze durations, and reduced situation-model updating. Kuzmicova et
al. (2020) demonstrated that reading fiction on mobile telephones specifically elevated distraction
frequency during aesthetic immersion. Nichols (2016) reviewed the literature and concluded that
on-screen reading consistently increases extraneous cognitive load relative to print, even when
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reading time is strictly controlled. Mechanistically, the phenomenon reflects a competition
between bottom-up attentional capture — animations, banners, notifications, autocomplete
suggestions — and top-down text-driven attentional control. In functional neuroimaging terms,
the default-mode network, normally suppressed during effortful comprehension, intrudes into
task-positive networks, producing measurable deactivation of the dorsal attention system and
reduced coherence in the frontal eye fields. For adolescents this competition is particularly acute,
because the prefrontal cortex — the structural anchor of effortful attention — is still undergoing
protracted myelination into the mid-twenties, making it structurally vulnerable to high-frequency
attentional interruptions (Barnea-Goraly et al., 2005). Crucially, the effects are not symmetric
across modalities. On a static e-paper Kindle without notifications, distraction frequency
approximates paper reading. On a multifunction tablet or smartphone, distraction frequency is
highest. Sweden's policy reset, by re-establishing print as the default literacy medium, may thus
be reducing not only surface cognitive load but also its deeper neurobiological cost — the chronic
over-recruitment of attentional control networks and their accelerated depletion.

From Behavioural Effects to Neuroanatomy: Evidence from the ABCD and European Cohorts
Behavioural measures of attention and comprehension are downstream of neural architecture.
The Adolescent Brain Cognitive Development (ABCD) study — a longitudinal neuroimaging cohort
of more than 11,800 US children recruited at ages nine and ten — has produced the largest dataset
on the structural correlates of habitual screen use. Paulus et al. (2019) reported that screen-media
activity, particularly media with high entertainment value, was associated with reduced cortical
thickness in regions supporting executive function and reward evaluation, with effect sizes
comparable to those observed for other known neurodevelopmental risk factors such as sleep
curtailment. The most consistent findings localised to the prefrontal cortex, the anterior cingulate,
and the insula — regions anatomically central to decision-making, impulse control, and
interoceptive awareness. The structural findings have been corroborated by diffusion tensor
imaging studies of children under five. Hutton et al. (2020), using a Cincinnati pediatric cohort and
parental report of screen exposure, demonstrated that preschool-aged children with higher screen
time had lower microstructural integrity of white-matter tracts sub-serving language and emergent
literacy skills, including arcuate fasciculus and uncinate fasciculus. The white-matter effect was
independent of household income, parental language exposure, and child age, suggesting a direct
exposure-outcome pathway. In the European literature, a meta-analysis of neuroimaging studies
in adolescents and young adults with Problematic Usage of the Internet or mobile telephones,
conducted by Solly et al. (2022), reported a robust pattern of reduced grey-matter volume in
bilateral dorsolateral prefrontal cortex, anterior cingulate, and orbitofrontal cortex, with effect
sizes in the moderate range. Importantly, these longitudinal structural data are not artefacts of
cross-sectional sampling: the ABCD study's within-subject design controls for familial and genetic
predisposition, strengthening the inference that excessive screen exposure may actively shape the
developing cortex rather than simply correlate with pre-existing neural architecture.

Myelination and White-Matter Integrity

A separate and arguably more concerning line of evidence concerns the integrity of white matter
— the myelinated fibre tracts that connect grey-matter regions and whose maturation is the
substrate of efficient neural communication. In children and adolescents, myelin deposition
accelerates in primary sensorimotor regions during the first years of life and continues through the
prefrontal and association cortices well into early adulthood, following an inverted-U trajectory of
growth and pruning (Barnea-Goraly et al., 2005). This protracted myelination window is both an
opportunity — environments rich in language, music, physical activity and social interaction
potentiate tract development — and a vulnerability — environments poor in stimulation or
characterised by chronic low-level stress, sleep disruption, or attentional fragmentation may impair
it. The Hutton et al. (2020) DTI finding that preschool children with higher screen exposure had
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lower fractional anisotropy in language-supporting white matter tracts is one of the clearest
mechanistic demonstrations that the structural neural substrate of literacy is itself responsive to
media environment during sensitive windows. For adolescents, the meta-analysis of Marciano et
al. (2021) summarised structural-magnetic-resonance-imaging findings across several European
and US cohorts and reported consistent reductions in prefrontal and anterior-cingulate cortical
thickness correlated with discretionary screen time, with effect-size estimates in the small-to-
moderate range. Mechanistically, several pathways connect chronic high-frequency screen
exposure to impaired myelination: sleep curtailment reduces the pulsatile release of growth
hormone that supports oligodendrocyte proliferation; chronic stress elevates glucocorticoids,
which suppress oligodendrocyte differentiation; and reduced time spent in reading-anchored,
language-rich interaction reduces the neural activity that drives activity-dependent myelination.
The clinical implication is that the Swedish reversal — by re-anchoring foundational literacy to print
and handwriting — restores a developmentally appropriate pattern of sustained visual-
orthographic engagement, motor-orthographic integration through writing, and rich adult-guided
discourse, all of which are known drivers of activity-dependent myelination in reading-relevant
networks.

Dopaminergic Reward and the "Digital Drug" Hypothesis

A central neurochemical hypothesis connects habitual screen exposure to alterations in
mesocorticolimbic dopamine signalling. The pathway involves the ventral tegmental area
projecting to the nucleus accumbens (reward evaluation) and to the prefrontal cortex
(motivational control and value-guided decision-making). Short-form social media, autoplay video,
and loot-box or reward-schedule video games are engineered to deliver highly variable, high-
frequency dopaminergic micro-rewards — the same profile that has been associated with
developing behavioural addictions in adults. Studies in habitual smartphone users demonstrate
that the salience network — comprising the anterior insula and dorsal anterior cingulate cortex —
is hyper-responsive to device-related cues, while the executive control network, anchored in the
dorsolateral prefrontal cortex, is hypo-responsive to inhibitory demands (Hadar et al., 2017). A
neuroimaging meta-analysis of individuals with problematic smartphone use by Lin et al. (2022)
reported consistent hypo-activation of the dorsolateral and ventrolateral prefrontal corte,
alongside hyper-activation of striatal reward regions. In adolescents, Chen et al. (2023)
demonstrated that children with higher daily screen use showed weaker functional connectivity
within the inhibitory control network and stronger reward orientation, measured both
behaviourally and via resting-state functional MRI. Over time, repeated exposure to high-
frequency dopaminergic micro-rewards is hypothesised to produce a tolerance-like shift, requiring
ever more intense or novel stimulation to elicit comparable subjective reward — a phenomenon
sometimes called "hedonic down-shift." Critically, this is not merely a motivational problem.
Reduced dopaminergic tone within the prefrontal cortex diminishes working-memory gating,
increases impulsivity, and reduces the threshold for distraction by sub-salient cues. The implication
for schooling is direct: learning tasks — particularly reading, writing, and arithmetic — are
intrinsically low-frequency-reward activities; their motivational competition with high-frequency
digital stimulation is asymmetric. By strengthening the relative reward of paper-based literacy, the
Swedish reversal may be reducing, not eliminating, that asymmetry.

Prefrontal Executive Function: Working Memory, Cognitive Flexibility, and Inhibitory Control
Working memory is the cognitive workspace in which text information is temporarily held,
transformed, and integrated into coherent mental models. Its adult capacity of approximately
three to four meaningful chunks is supported by sustained firing within recurrent prefrontal circuits
and depends critically on the integrity of the dorsolateral prefrontal cortex and its connections to
posterior parietal and anterior cingulate regions. In children, working memory is still under
construction and is exquisitely sensitive to environmental demand. Cowan (2014) demonstrated
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that working memory capacity constrains reading comprehension, mathematical problem solving,
and scientific reasoning, with capacity tightly linked to classroom achievement. The chronic
attentional fragmentation produced by frequent task-switching between primary tasks and
notifications is a structural stressor on this system. Moshel et al. (2024) conducted a meta-analysis
of neuropsychological deficits in disordered screen use and reported an effect size of g = 0.50 for
attention and 0.31 for executive functioning in affected individuals relative to controls, with the
largest decrements observed in inhibitory control and working-memory updating. Oswald et al.
(2020), in a systematic scoping review of "screen time" versus "green time" in children and
adolescents, found consistent small-to-moderate negative associations between recreational
screen exposure and executive-function performance, with the inverse association between
outdoor time and dysfunction suggesting that the deficit is partly mediated by displacement. A
further contributor is sleep: working-memory performance is highly sensitive to sleep duration,
and chronic curtailment of sleep in screen-using adolescents produces additional, additive
decrements (Pedersen et al., 2022). The cumulative picture is that routine, multi-hour screen
exposure is associated with measurable reductions in the prefrontal systems that underlie deep
comprehension. For developing children this is particularly consequential because the prefrontal
cortex is not yet fully myelinated, density of dopaminergic receptors is still declining toward adult
levels, and lateral prefrontal regions that subserve complex working memory are still undergoing
synaptic pruning. Reducing chronic demand on these circuits by re-anchoring early literacy to print
— and by removing the mobile telephone from the classroom — is consistent with a
developmentally informed model of cognitive load.

Brain-Derived Neurotrophic Factor, Synaptic Plasticity, and the Molecular Substrate

At the molecular level, screen exposure has been hypothesised to influence synaptic plasticity
through brain-derived neurotrophic factor (BDNF). BDNF is a small secreted protein highly
expressed in the hippocampus, cortex, and basal forebrain, where it supports activity-dependent
plasticity, dendritic spine formation, long-term potentiation, and ultimately learning and memory
consolidation (Miranda et al., 2019). Reduced BDNF signalling has been linked to cognitive
impairment, depressive symptomatology, and impaired structural recovery from stress. Although
no direct longitudinal study has measured BDNF in humans exposed to varying levels of screen
media, multiple convergent lines of evidence make such a mechanism plausible. First, physical
activity — one of the most robust environmental up-regulators of BDNF — is displaced by screen
time in children and adolescents (Latomme et al., 2022). Second, sleep curtailment, which is a
common co-morbidity of evening screen use, acutely reduces BDNF expression in the
hippocampus and impairs memory consolidation (Toader et al., 2025). Third, chronic social
isolation or reduced high-quality face-to-face interaction, which is displaced by screen exposure,
is itself associated with reduced BDNF signalling. Fourth, in rodent models of intense stimulus
exposure and in human neuroimaging studies of disordered internet use, network-level alterations
are observed in regions with particularly high BDNF dependence — the hippocampus and the
prefrontal cortex. The cumulative molecular argument is not that screens directly suppress BDNF;
it is that the lifestyle package typically co-occurring with heavy screen use — reduced exercise,
shortened and fragmented sleep, reduced face-to-face discourse, increased sedentary posture —
depletes BDNF reserve at a developmental moment when plasticity is maximal. The Swedish
educational policy, by restoring handwriting, sustained reading, and physically present classroom
discourse, alters this package by design. For adult learners the BDNF story is qualitatively similar
but quantitatively attenuated: BDNF continues to support neurogenesis in the dentate gyrus of the
hippocampus and to support cortical plasticity in motor and association cortices, but the
magnitude of plastic change is smaller than in childhood.
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HPA-Axis Activation, Cortisol, and Chronic Stress Physiology

The hypothalamic—pituitary—adrenal (HPA) axis is the body's principal stress-response system,
producing cortisol from the adrenal cortex under the regulatory control of hypothalamic
corticotropin-releasing hormone and pituitary adrenocorticotropic hormone. Acute cortisol
elevation supports adaptive responses — increased alertness, mobilisation of glucose, sharpened
attention — but chronic dysregulation of the HPA axis, whether hyper- or hypo-reactive, has been
implicated in hippocampal atrophy, impaired executive function, and elevated risk of mood and
anxiety disorders. Screen exposure intersects with the HPA axis through multiple pathways. First,
exposure to emotionally arousing, novel, or socially evaluative digital content — for example,
social-media comparisons — is itself an acute psychological stressor that produces measurable
cortisol elevation (Pedersen et al.,, 2022). Second, blue-light-induced sleep curtailment
dysregulates the circadian component of cortisol secretion, blunting the morning awakening
response and elevating evening nadir values. Third, displacement of physical activity and outdoor
exposure reduces both the immediate stress-buffering effects of exercise and the slow-wave-sleep-
dependent consolidation of emotional memory, prolonging stress reactivity. Fourth, the chronic
attentional fragmentation and the resulting feeling of never completing tasks, often termed
"technostress," sustains low-grade HPA activation. Pedersen et al. (2022) reported that controlled
digital-detox interventions produced changes in HPA-axis biomarkers and mood within days, with
effect sizes comparable to first-line behavioural interventions for mild depressive symptomes.
Effects in children are likely larger because the HPA axis is still maturing and because children's
daily schedules have less slack to absorb disruption. For adults the HPA-axis response is
qualitatively similar but generally less disruptive in absolute magnitude, partly because the adult
prefrontal cortex exerts stronger top-down inhibitory control over the amygdala and partly
because adult cortisol patterns are more entrenched. Sweden's classroom policy — by removing
the smartphone from the school day — directly targets one of the principal sources of classroom
HPA activation for a developmentally vulnerable population.

Melatonin Suppression and Circadian Disruption

Melatonin is the principal hormonal output of the suprachiasmatic nucleus of the hypothalamus
and acts as the body's internal time signal, signalling biological night and supporting sleep
initiation. Its secretion is acutely inhibited by short-wavelength (=460-480 nm) blue light, which is
precisely the wavelength enriched in the emission spectra of LED-backlit screens, particularly
tablets, smartphones, and OLED televisions. Silvani et al. (2022) reviewed the evidence and
concluded that evening blue-light exposure produces measurable suppression of melatonin, delay
of sleep onset, reduction of total sleep time, and degradation of sleep architecture, particularly
slow-wave sleep. The implications extend beyond sleepiness: slow-wave sleep is the principal
window for glymphatic clearance of metabolic by-products and for protein synthesis supporting
synaptic consolidation. Sleep curtailment also reduces the pulsatile release of growth hormone
that supports oligodendrocyte proliferation and therefore myelination. Effects on children are
particularly concerning because (a) the crystalline lens transmits more blue light to the retina in
young eyes than in adult eyes, (b) children's evening sleep onset tends to be later relative to
circadian phase when screens are present, and (c) the homeostatic sleep pressure that
accumulates during the day interacts with circadian phase to gate memory consolidation in a sleep-
stage-specific manner. Adults are less vulnerable to melatonin suppression in absolute terms
because adult circadian amplitude is more robust and because adults tend to engage in fewer late-
evening screen activities than adolescents. Nevertheless, the consistent finding that even modest
evening screen exposure shifts sleep onset by 20-40 minutes has implications for occupational
performance, cardiovascular risk, and metabolic health in adults. The pedagogical implication for
Sweden is direct: school-day mobile-phone restrictions extend beyond the classroom because they
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reduce the home-evening temptation to scroll; the curriculum focus on handwriting and paper-
based reading further displaces evening screen use by restoring a low-arousal wind-down activity.
Sleep Architecture, Glymphatic Function, and Downstream Cognitive Effects

Building on the melatonin story, the consequence of chronic screen-induced sleep curtailment is
not simply tiredness but measurable architectural change in the polysomnographic record. Slow-
wave sleep — the high-amplitude, low-frequency cortical oscillations generated by synchronised
thalamocortical and corticocortical networks — is reduced in duration and reduced in spectral
power under chronic sleep curtailment. Slow-wave sleep is the principal substrate for declarative
memory consolidation, including the integration of newly learned vocabulary, factual knowledge,
and procedural skills. Its reduction predicts impaired next-day learning, as demonstrated in classic
sleep-deprivation studies and replicated in modern neuroimaging of memory consolidation. Rapid
eye movement (REM) sleep, in turn, supports emotional regulation, abstract reasoning, and the
consolidation of implicit procedural patterns. Reduced REM sleep has been associated with
impaired affective regulation and elevated negative emotional reactivity. The combination of
reduced slow-wave and reduced REM sleep in adolescents with high screen use predicts the daily
academic and mood profile that teachers report: distractibility in morning lessons, dysregulated
affect during transitions, and a slowing of cumulative literacy gains over the school year.
Glymphatic function — the perivascular clearance of B-amyloid, tau, and other metabolic by-
products — is also concentrated in slow-wave sleep. Although the long-term neurodegenerative
implications for children are speculative, the implication for adults is concrete: chronic curtailment
of slow-wave sleep is associated with impaired next-day executive function, elevated amyloid
burden in cerebrospinal fluid, and increased cardiovascular risk. By reducing evening screen use
and restoring a low-arousal paper-based wind-down, the Swedish reversal may be restoring the
conditions under which slow-wave sleep architecture — and the cognitive and metabolic processes
that depend on it — can be re-established.

Comparing Gadget Categories: Smartphones, Tablets, Laptops, E-Readers, Televisions, and Gaming
Consoles

The term "digital device" obscures substantial variation in cognitive and neurobiological risk.
Smartphones combine all the risk factors: high-frequency short-form content, notifications, deep-
link hypertext, social comparison, blue light, and bidirectional dopamine-driven reward loops. They
are the category most strongly associated with disordered screen-use behaviours (Moshel et al.,
2024). Tablets share many of these properties but, because of their larger field of view, are more
often used for sustained reading or creative activity; their blue-light emission is comparable to
smartphones. Laptops are functionally similar to tablets for content but introduce additional task-
fragmentation through multitasking affordances and exposure to work-related notifications; the
cumulative attentional cost is higher than for tablets in many observational studies. Dedicated e-
readers (e-paper Kindle-type displays), in contrast, emit no intrinsic blue light, deliver text with
paper-like luminance and contrast, lack notifications and hypertext, and, when used as a single-
purpose reading device, approximate the cognitive ergonomics of paper quite closely. The Clinton
(2019) meta-analysis supports this pattern: e-reader vs paper comprehension effects are small and
frequently non-significant, whereas general tablet/screen vs paper effects favour paper. Televisions
and video-streaming devices present distinct risks: they are typically used at a coarser attentional
grain, are often watched passively in the background while other activities occur, and are
associated with reduced parent—child discourse time. They are not, broadly, associated with
improvements in literacy. Dedicated gaming consoles — particularly those used for fast-tempo
multiplayer action games — produce intense cognitive engagement with strong reward schedules.
Palaus et al. (2017) reviewed fMRI evidence from habitual gamers and reported both beneficial
effects on visuospatial cognition and working memory and, in heavy players, reduced prefrontal
activity during cognitive control tasks. Kiihn et al. (2014) demonstrated that even brief Super Mario
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play produced measurable grey-matter increases in the right hippocampus and the dorsolateral
prefrontal cortex in young adults, suggesting that action games can be cognitively enriching when
engagement is moderate and well-regulated. The net effect on children, however, depends on
dosage, content, and displacement of sleep and exercise.

From Television to Console Gaming: A Sub-Comparative Risk Map

Continuing the gadget comparison, dedicated television viewing for entertainment is associated
with the largest within-age-group decrements in reading because it directly displaces the active
reading time that the curriculum assumes (Oswald et al., 2020). Effects are stronger in children
than in adolescents, and stronger in adolescents than in adults, consistent with a developmentally
graded vulnerability model. Console gaming diverges from television in two important respects:
first, interactive games engage visuospatial, attentional, and motor systems that passive viewing
does not; second, certain genres (action, first-person shooter, multiplayer online battle arena)
generate high-frequency reward schedules with documented dopaminergic striatal activation.
Weinstein and Lejoyeux (2020) argued that at high dosages these schedules meet behavioural-
addiction criteria in a minority of users, with compulsive use accompanied by craving, withdrawal,
and functional impairment. Sugaya et al. (2019) reviewed the biopsychosocial profile of internet-
gaming-disorder-diagnosed children and adolescents and reported consistently elevated rates of
anxiety, depression, social withdrawal, sleep disturbance, and academic difficulty. Moshel et al.
(2024) extended these findings and noted that executive-function deficits in disordered gaming
populations approximate, in magnitude, those observed in attention-deficit-hyperactivity disorder
(Gao et al., 2021). Educational effects of gaming are content-dependent: prosocial, narrative, and
problem-solving games can produce moderate gains in executive control and STEM-relevant skills,
while loot-box-driven and pay-to-progress games reliably reproduce addictive patterns. The
comparative risk ranking emerging from the synthesis is therefore: smartphones > general-purpose
tablets and laptops > action and multiplayer online games > social television viewing > educational
television > static-purpose e-readers. Adults are partially protected from the highest-risk
categories because their prefrontal inhibition is mature, their sleep is less plastic, and their
established habits buffer the disrupting effects. Children and early adolescents lack these buffers.
Sweden's classroom-level reversal targets the highest-risk categories directly: removing phones
from schools eliminates the most disruptive medium during the longest continuous stretch of
children's waking time, and re-anchoring foundational literacy to print reduces reliance on general-
purpose screens in the developmental window most sensitive to all the mechanisms reviewed
here.

Children versus Adults: A Window-of-Vulnerability Model

A consistent theme across the molecular, cellular, network, and behavioural evidence is that
children and adolescents are more vulnerable than adults to the cognitive costs of heavy screen
exposure. The vulnerability reflects three converging facts. First, cortical maturation is not
complete: synaptogenesis peaks in the first years of life, pruning continues through childhood and
adolescence, and myelination of prefrontal and association cortices continues into the early
twenties (Barnea-Goraly et al., 2005). This implies that the structural targets of screen-induced
alteration — prefrontal cortex, anterior cingulate, hippocampus — are simultaneously the regions
undergoing the most plastic change. Second, the dopaminergic system is still calibrating: receptor
density is high in adolescence and declines through pruning into adulthood. This produces both
heightened reward sensitivity and elevated susceptibility to habituation. Third, sleep regulatory
mechanisms — particularly the circadian phase response curve and homeostatic sleep pressure
dynamics — are still being entrained by environmental cues, making adolescent sleep onset
disproportionately vulnerable to evening blue-light exposure. Adults enjoy partially protective
factors: they have stable prefrontal myelination; their dopaminergic systems are at adult density;
their sleep is more entrenched; and many have already developed habits of deep reading and
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reflective work. Nevertheless, adults are not exempt. Mid-career adults routinely report
attentional fragmentation under heavy digital workload, and neuroimaging work has
demonstrated that habitual multitasking is associated with reduced prefrontal task-evoked activity
and reduced performance on working-memory tasks (Moshel et al., 2024). The graded
vulnerability model that emerges is consistent with the Swedish policy reversal: for children the
stakes are highest and the developmental timing most plastic, justifying the strongest classroom-
level restriction; for adolescents the next-highest stakes warrant continued device-management
under adult guidance; for adults the evidence supports reasonable screen hygiene but does not
require the same degree of regulatory intervention. Importantly, this is not a moral judgement of
either children or adults; it is a developmental neuroscience conclusion with explicit molecular and
structural grounding.

Anxiety, Depression, and the Affective Cost of Heavy Screen Use

A large and converging literature documents associations between heavy screen exposure and
elevated symptoms of anxiety and depression, particularly in adolescent girls. Eirich et al. (2022)
conducted a meta-analysis of 87 studies comprising more than 159,000 children aged 12 years or
younger and reported a small but statistically reliable association between higher screen time and
both internalising and externalising behaviour problems. Oswald et al. (2020) extended the picture
across age ranges and reported consistent inverse associations between recreational screen
exposure and psychological well-being, with the largest effects observed for social-media and
video-streaming use. Mechanistically, four pathways connect heavy screen exposure to affective
symptoms: (i) displacement of physical activity, sleep, and face-to-face social interaction by screen
time; (i) direct exposure to socially comparative content, which produces upward social
comparison and reduced self-evaluation; (iii) the bright-light/late-evening pathway, in which blue-
light-induced sleep curtailment dysregulates emotional regulation; and (iv) attentional
fragmentation, which reduces the cognitive resources needed to engage in effortful mood-
management strategies. In adolescents the picture is complicated by the well-documented
developmental peak in social-comparison sensitivity, which intersects with the lifetime peak in
screen exposure. The Swedish reversal reduces exposure to (i) and (iv) directly by restoring time-
rich, paper-based activities and reduces exposure to (ii) in the high-density school-day period by
removing phones. Effects on (iii) are downstream consequences of (i). For adults the picture is
similar but quantitatively smaller; nevertheless, occupational screen intensification during and
after the COVID-19 pandemic has been associated with measurable increases in burnout, anxiety
symptoms, and sleep disturbance, indicating that protective structural changes are needed even
in adult life (Swider-Cios et al., 2023). The afferent signal to the policy reversal is therefore not only
cognitive but affective: a measurable net improvement in child and adolescent mood is a credible
outcome of broad classroom-level screen reduction.

Towards a Risk Hierarchy and Predictive Mitigation Framework

Synthesising the evidence reviewed above, a graded risk hierarchy can be proposed. At the top,
habitual use of multifunction smartphones during school years, with frequent short-form video
and social-comparison content, simultaneously activates multiple neurocognitive disruption
pathways: dopaminergic reward de-sensitisation, HPA-axis dysregulation, attentional
fragmentation, myelin vulnerability, and melatonin suppression. The cumulative cost in this age
group is the highest documented. Next, general-purpose tablets and laptops used intensively for
both school and entertainment share most of the same risks minus the social-comparison cue
density; they remain a moderate-to-high concern. Third, action-genre video gaming on consoles
or personal devices shares reward-schedule risks with smartphones but, when played in
moderation, may exert neurocognitive benefits via visuospatial and motor training. Fourth, social
television viewing carries the displacement risks with comparatively lower direct neurocognitive
load. Fifth, educational television, particularly when adults engage with children in co-viewing
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discourse, retains developmental benefits under controlled dosage (Hirsh-Pasek et al., 2015). Sixth,
static-purpose e-readers approximate paper in cognitive ergonomics and blue-light load and can
substitute for print in mobility-constrained contexts (e.g., commuting) without substantially
compromising comprehension. Within each category, content matters: an hour of paper reading
is not equivalent to an hour of passively viewed fast-cut video, and an hour of puzzle gameplay is
not equivalent to an hour of social media. Mitigation strategies follow the hierarchy: prioritise
removal of smartphones from classrooms for primary pupils; restrict social media until mid-
adolescence; preserve sufficient daily outdoor and physical-activity time; enforce evening screens-
off periods; preserve reading-anchored, paper-based literacy as the dominant medium in early
schooling; and reserve dedicated e-readers as the highest-quality screen analogue when mobility
demands (Chmiliar et al, 2017). Sweden's current policy implements the first two
recommendations directly and the others indirectly through curricular restructuring (Fig 2).

Figure 2. Graded risk hierarchy of digital media across developmental windows

Relative hierarchy synthesised from the review: higher-risk media cluster where reward density, distraction, and sleep disruption are greatest
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Figure 2. Graded risk hierarchy of digital media across developmental windows.

This figure presents a vertical risk hierarchy ranking media from highest to lowest documented
neurocognitive risk in developing learners. From top to bottom, it places multifunction
smartphones, general-purpose tablets and laptops, action or multiplayer online gaming, social
television viewing, educational television, static-purpose e-readers, and finally printed text and
handwriting as the reference condition. A right-side panel explains why children and adolescents
are more vulnerable, emphasizing ongoing prefrontal myelination, greater reward-system
sensitivity, sleep and circadian fragility, and the importance of activity-dependent plasticity for
reading development

Conclusion: From a National U-Turn to a Globally Relevant Model

Sweden's educational reversal — the systematic return of printed textbooks, the renewed
emphasis on handwriting, the nationwide mobile-phone restriction in primary and lower-
secondary classrooms, and the rebalancing of the curriculum toward deep, paper-based literacy
— isa coherent response to a converging body of evidence. PIRLS 2021 and PISA 2022 documented
declines that sub-stratification analyses specifically attributed to the most device-intensive
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learning environments (Reimers et al., 2025; OECD, 2023). The ABCD study, the European diffusion
tensor imaging cohorts, and the meta-analyses of disordered smartphone use and internet use
converge in identifying structural and functional correlates of heavy screen exposure precisely in
the regions that underlie attention, working memory, literacy, and impulse control (Paulus et al.,
2019; Hutton et al., 2020; Solly et al., 2022). The molecular literature on BDNF, HPA-axis stress
reactivity, and melatonin suppression provides plausible mechanistic links between the
behavioural/cognitive observations and underlying cellular biology (Miranda et al., 2019; Pedersen
et al., 2022; Silvani et al., 2022). The gadget-comparison literature distinguishes the high-risk
categories (smartphones, general-purpose tablets, action games) from the lower-risk categories
(e-readers, educational television, paper) in a graded way that supports targeted rather than
blanket restrictions (Clinton, 2019; Delgado et al., 2018; Palaus et al., 2017). Crucially, the
vulnerability gradient between children and adults — strongest in early adolescence, still elevated
in late adolescence, smaller but real in adults — maps onto a developmentally graded policy
response that Sweden's classroom-level regulations implement. As the first major OECD country
to formally pivot back from universal digital literacy to a print-default model while reserving devices
for justified pedagogical purposes, Sweden offers a globally relevant experiment. If the predicted
cognitive gains, reading gains, sleep gains, and mood gains materialise over the next PIRLS and PISA
cycles, the model will warrant serious consideration in other high-screen education systems. If they
do not, the experiment will, at minimum, narrow the evidential base for further escalation. Either
outcome is valuable; what is no longer scientifically defensible is digital maximalism in early literacy
without reference to the neurocognitive evidence reviewed here.
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Abstract.The successful cultivation of soybean in Northern Kazakhstan requires early-
maturing varieties capable of completing their growth cycle under the region's relatively short
growing season. This study aimed to evaluate selected early-maturing soybean varieties of Chinese
origin under the environmental conditions of Northern Kazakhstan and to identify promising
genotypes for further cultivation and breeding. Field experiments were conducted during the
2023-2025 growing seasons at the experimental fields of the A.l. Barayev Research and
Production Centre for Grain Farming. Six Chinese soybean varieties (Beidou 14, Beidou 36, Beidou
41, Beidou 53, Heihe 35 and Heike 59) were evaluated in comparison with the standard variety
Ivushka. Agronomic traits, including plant height, grain yield and vegetation period, were assessed.
Considerable variation among the studied varieties was observed. Beidou 14 and Heike 59 were
characterized by vigorous plant growth. Higher grain productivity was recorded for Beidou 14 and
Heike 59 under favorable environmental conditions. The obtained results indicate that several
Chinese soybean varieties possess valuable agronomic characteristics and can be recommended
as promising genetic resources for soybean breeding and cultivation in Northern Kazakhstan.

Keywords: soybean, Glycine max, early-maturing varieties, Chinese germplasm, yield,
Northern Kazakhstan.

Introduction. Soybean (Glycine max (L.) Merr.) is one of the world's most important legume
crops due to its high protein (35-45%) and oil (18—-22%) content [1]. Soybean products are widely
used in the food industry, animal nutrition, and biofuel production, resulting in a continuously
increasing global demand for this crop. Therefore, expanding soybean cultivation into new
agricultural regions has become an important objective of modern crop production.

Soybean is among the most protein-rich crops of major agricultural importance, and its
expanding production has been driven largely by increases in both sown area and yield. According
to USDA data, approximately 80% of the world's soybean area is concentrated in three leading
countries: Brazil (156.0 million t), the USA (113.3 million t), and Argentina (50.0 million t) [2]. In
2025, the soybean cultivation area in Kazakhstan reached approximately 200 thousand ha.
Nevertheless, soybean production remains geographically concentrated. Northern Kazakhstan
accounts for only 2.8% (3.2 thousand ha) of the national soybean area, while Almaty Region
dominates soybean production with 83.6% (94.7 thousand ha), followed by Kostanay Region
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(7.7%) and East Kazakhstan Region (5.0%). These data emphasize the importance of evaluating
early-maturing soybean varieties adapted to the climatic conditions of Northern Kazakhstan.

The limited expansion of soybean cultivation in Northern Kazakhstan is primarily attributed
to heat and moisture deficiency and to the shortage of locally adapted varieties, since most
southern-bred cultivars require a longer vegetation period that is unsuited to the region's shorter
frost-free season [3]. As a heat-demanding, short-day plant grown across latitudes of 40-55° N
under a sharply continental climate, soybean's photoperiod and temperature requirements
constrain its cultivation at higher latitudes. Consequently, breeding priorities differ markedly
across Kazakhstan's agroecological zones: late-maturing, drought-tolerant varieties with a well-
developed root system (135-145 days, maturity group Ill) dominate in the south; medium-late
varieties (120-130 days, groups I-11) are grown in the southeast; varieties with a 100-110-day cycle
(groups 0-00) are used in the east; while only ultra-early and early-maturing varieties (85-95 days,
groups 000-00) are suitable for the northern regions.

Grain yield is a complex trait determined by both genotype and environmental conditions.
Therefore, comprehensive evaluation of introduced soybean germplasm under local conditions is
essential for identifying well-adapted and productive genotypes.

The aim of this study was to evaluate selected early-maturing soybean varieties of Chinese
origin under the conditions of Northern Kazakhstan and to identify promising varieties based on
vegetation period, plant height, and grain yield. We hypothesized that, despite differences in
vegetation period duration, at least some of the Chinese-origin varieties would demonstrate yield
and morphological performance comparable to, or exceeding, the local standard under the
agroecological conditions of Northern Kazakhstan.

Materials and Methods. The study was conducted during the 2023—2025 growing seasons
at the experimental fields of the A.l. Barayev Research and Production Centre for Grain Farming
LLP, Akmola Region, Kazakhstan. Six early-maturing soybean varieties of Chinese origin (Beidou
14, Beidou 36, Beidou 41, Beidou 53, Heihe 35 and Heike 59) were evaluated in comparison with
the standard variety Ivushka. Field experiments were carried out according to the methodological
guidelines of the N.I. Vavilov All-Russian Institute of Plant Genetic Resources (VIR) [4]. Phenological
observations were performed following the Fehr and Caviness scale [5]. Plant height, grain yield
and vegetation period were evaluated over three growing seasons, and three-year mean values
and deviations from the standard were calculated for each trait.

Results and Discussion. Vegetation period turned out to be one of the clearest points of
separation between the standard and the introduced material. Ivushka completed its cycle in just
84,3 days, noticeably faster than any of the Chinese accessions, which was expected, since a locally
bred standard is selected specifically to fit the short Northern Kazakhstan season, whereas
germplasm introduced from lower latitudes often carries a longer inherent cycle.

Table 1. Vegetation period of the studied soybean varieties, days (2023—2025 )

. Vegetation period, days

No. Variety 2023 2024 2025 Average + 1o St.
1 Ivushka 85 85 83 84,3 St.
2 Beidou 14 101 114 96 103,7 +19,3
3 Beidou 36 85 99 95 93,0 +8,7
4 Beidou 41 102 112 82 98,7 +14,3
5 Beidou 53 91 97 95 94,3 +10,0
6 Heihe 35 101 100 114 105 +20,7
7 Heike 59 104 98 95 99 +14,7
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What is more encouraging is that Beidou 36 came reasonably close, finishing in 93 days, while
Heihe 35 needed a full three weeks longer than Ivushka (105 days), a gap that, in a region where
an early autumn frost is always a possibility, can mean the difference between a full harvest and
a damaged one.

Table 2. Plant height of the studied soybean varieties, cm (2023—-2025)

No. Variety Plant height, cm

2023 2024 2025 Average * to St.
1 Ivushka 36,9 25,7 41,1 34,6 St.
2 Beidou 14 67,3 61,0 50,0 59,4 +24,9
3 Beidou 36 50,7 46,4 37,8 449 +10,4
4 Beidou 41 52,0 37,0 41,8 43,6 49,0
5 Beidou 53 51,0 33,3 40,0 41,4 +6,9
6 Heihe 35 50,3 51,0 38,0 46,4 +11,9
7 Heike 59 58,0 39,8 47,4 48,4 +13,8

The morphological data reinforce this picture rather than complicate it. Every Chinese
variety grew taller than Ivushka, and Beidou 14 stood out with an average height of 59,4 cm, a
trait that plausibly explains part of its yield advantage, since a taller canopy typically supports more
pod-bearing nodes.

Table 3. Grain yield of the studied soybean varieties, dt/ha (2023-2025)

No. Variety Yield, dt/ha
2023 2024 2025 Average + to St.
1 lvushka 12,5 15,1 16,5 14,7 St.
2 Beidou 14 11,6 9,4 17,8 12,9 -1,8
3 Beidou 36 6,8 14,6 15,1 12,2 -2,5
4 Beidou 41 6,3 10,1 16,2 10,9 -3,8
5 Beidou 53 4,8 10,4 10,2 8,5 -6,2
6 Heihe 35 6,2 9,5 14,1 9,9 -4,8
7 Heike 59 7,8 11,2 15,3 11,4 -3,3

Yield tells a partly different story. Despite lagging behind in maturity speed, Beidou 14 was
the strongest performer among the Chinese varieties, reaching 12,9 dt ha™, with Beidou 36 close
behind at 12,2 dt ha™" and Heike 59 at 11,4 dt ha™". Beidou 41 and Beidou 53 trailed the standard
more noticeably, at 10,9 and 8,5 dt ha™" respectively, both well below Ivushka's 14,7 dt ha™, and
Beidou 53 in particular combined one of the longer vegetation periods with the lowest yield of the
whole set. None of the introduced varieties actually matched the standard's yield over the three
seasons, but Beidou 14, Beidou 36 and Heike 59 came noticeably closer than the other three,
which is consistent with our hypothesis that at least some of the introduced lines would prove
agronomically competitive even without matching Ivushka on every trait.

Conclusion. Among the evaluated accessions, Beidou 14, Beidou 36 and Heike 59 were
identified as the most promising varieties. Beidou 14 combined high productivity and large seed
size, Beidou 36 had the shortest vegetation period among the Chinese accessions, and Heike 59
showed favorable harvesting characteristics. These varieties are recommended for further
breeding and cultivation in Northern Kazakhstan.

Funding. This study was supported by the Scientific Project AP14870651, “Development of
early-maturing soybean material with high productivity and adaptive potential using molecular
breeding methods for the conditions of Northern Kazakhstan”.
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THE IMPORTANCE OF ACADEMIC
RESEARCH AND THE ROLE OF RELIGIOUS
STUDIES IN POST-COMMUNIST SOCIETY

YERIMBET RIZUAN YEDILBEKULY
Independent researcher

Introduction

In the era of contemporary globalization and socio-political transformations, the role and
significance of academic research are growing exponentially. Particularly for post-communist
societies that have broken free from the influence of former Soviet ideology and chosen their own
path, the issues of religion and belief have transformed into a complex and sensitive domain.

The state atheism policy of the Soviet era restricted religious consciousness and hindered
the formation of scientific religious studies. In the post-independence period, however, the
spiritual renewal of society and the revival of religious consciousness posed new tasks for academic
religious studies. This article comprehensively examines the fundamental importance of academic
research, the developmental features of religious studies in the post-communist space, and its
benefits and impact on social processes.

The Importance and Methodological Foundations of Academic Research

Academic research is the primary tool that determines the intellectual potential of any
society and sets the course for socio-economic and spiritual development.

"Scientific-academic research is not limited to accumulating theoretical knowledge; it serves
to predict risks in society and propose ways to resolve them."

The significance of academic research in the field of religious studies is characterized by the
following factors:

e Objectivity and Neutrality: Analyzing religious phenomena from a scientific-
methodological perspective, free from any ideological or confessional pressure.

e Empirical Base: Examining actual religious trends, traditions, and forms of belief in
society through social research (surveys, interviews).

e Conceptual Foundation: Providing a scientific basis for conceptual documents and
legislative acts that regulate state-religion relations.

The Process of Religious Studies in Post-Communist Society

The religious landscape of states in the post-communist space has undergone a unique
transformation. Forced secularization and attempts to push religion out of public life during the
Soviet period have given way to the opposite trend—a religious revival (renaissance)—since
independence.
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The main characteristics of this process:

Stage . .
g. . / Soviet Era Post-Communist Era
Characteristic

Attitude Ideological opponent, a Constitutional  right  of
toward religion phenomenon to be eradicated citizens, spiritual pillar

Tool for atheistic . Y
Status of e Academic discipline,
. , propaganda (scientific . . .
religious studies . independent field of science
atheism)

Religious Closed, controlled Open, diverse movements

environment communities and missionary organizations

The development of religious studies in post-communist societies has gone through several
complex stages:
1. The Vacuum-Filling Stage (1990s): The mass dissemination of information
about religion due to the removal of ideological restrictions and the necessity to eliminate
public religious illiteracy.

2. The Institutionalization Stage (2000s): The opening of religious studies
majors in higher education institutions, and the establishment of research centers and
institutes.

3. The Security and Expertise Stage (Current Stage): Developing the institution

of religious expertise and improving state-confessional policy with the aim of countering
threats of religious extremism and radicalism.

Benefits and Impact of Religious Studies on Society

Religious studies is not a narrow theoretical discipline; it is a practically significant field that
directly impacts the stability and security of society as a whole.

Spiritual Security and Prevention of Destructive Movements

The open information space in post-communist countries has paved the way for the spread
of external destructive and pseudo-religious movements. Academic religious studies helps prevent
radical ideologies among youth and vulnerable segments of the population. Quality research and
educational work make it possible to distinguish true traditional values from alien currents.

Formation of Interconfessional Harmony and Tolerance

In multi-confessional and multi-ethnic post-communist societies, the basis of public stability
is mutual understanding and harmony. The science of religious studies strengthens the culture of
tolerance in society by scientifically explaining the history, worldview, and customs of various
religious belief representatives.

Providing Expert Support for State Policy

State agencies rely on the expertise of professional religious scholars when making decisions
in the religious sphere. Essential state functions—such as registering religious organizations,
monitoring their activities within the framework of the law, and conducting expert analyses of
religious literature—are directly based on the achievements of academic religious studies.
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Conclusion

In conclusion, academic research and the science of religious studies serve as a guarantee
for the spiritual renewal and sustainable development of post-communist society. For these
societies, liberated from the ideological shackles of the Soviet era, understanding religion
scientifically, properly evaluating its role in public life, and establishing a constructive dialogue
between the state and religion are vital matters.

Religious studies remains not only a researcher of the past, but also an important intellectual
resource that prevents future risks and paves the way for citizens to make conscious and correct
choices. Only by increasing our academic potential can we build a conscious society whose spiritual
integrity and security are fully ensured.
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PROFESSIONAL FEMALE SOCIOOGIST JANE
ADDAMS (1860-1935), AND HULL HOUSE
MUSEUM

Musi¢ Lejla
Full Time Professor, Sarajevo University, Faculty of Political Sciences,Bosnia and
Herzegovina

Jane Addams, and her associates acted in harmony with it, and the Hull House project was a
powerful contributor to empirical research in sociology. There was strong resistance to women's
academic success, and support for their particular marginalisation in the field of sociology, and the
tendency to move their action into the field of social work. In that period, according to Knezevic,
it was possible to talk about the existence of a male, and female Chicago school. The project of
ecofeminism, as a direction based on the identification of women with nature, focuses on the
critique of anthropocentrism in culture and the relation to women and nature. Jane Addams is a
representative of the Chicago Sociological School of Thinking, which focuses on connecting urban
urban planning, in which the level of social cohesion, and the relationship between the individual,
and the society can be considered empirically, while the construction will be adapted to the needs
of both sexes, for affirmation in personal, and public life. Within the most important, and
prominent schools, the Chicago, and Frankfurt schools were also remake, and male sociologists.
Key terms: men Chicago school, female Chicago school, ecofeminism, Hull House, academic
marginalization

Introduction

Traditional patriarchal ideology created an opinion in the dichotomies of nature / culture, | / Other,
mind / emotion, private / public, male / female, where the symbols of superiority are always linked
to male culture (Musi¢ 2015), and tradition of thinking. The source of this view of the world is to
identify a man with an intellectual principle, and women with emotions and natural, and therefore
a subordinated identity (Musi¢ 2018).The simplest way of explication is related to the
phenomenon of the logic of domination that is tacitly related to the male sex, and the logic of
care, thatis solely related to the principle of femininity, and which completely opposes the rational
categories of thought, and action. In this context, it is necessary to consider the relationship with
nature(Musi¢ 2010:180), which is identical to the attitude towards the woman(Musi¢ 2011:112).
The discourse of the logic of domination(Musi¢ 2013)is identified with the Western, patriarchal,
imperial culture, which goes all the way differently, and is distinguished by a special concept in the
perception of power, and the hierarchy of values. The ethics of care, as a category that femininity,
in a certain way makes women adaptable to understanding the discourses of oppressed groups,
and thus are a powerful potential, that helps the advancement of ecological culture, ecological
nationalism(Musi¢ 2014) as an advanced form of awareness of the ecological problems of the
modern age, and which has received its reflection even in the aforementioned project of
multifunctional homes, for the unemployed moved from Addams, and its associates. This period
was characterised not by the existence of adequate space for the academic work of women, and
their creative activity, which would be outside the sphere of the family. Jane Addams was a
representative of the Chicago School of Sociology, and Hannah Arendt as a member of the
Erasmus Society, was a representative of the Frankfurt School, although this school is considered
a fundament of Marxist and socialist feminism, while Walter Benjamin is considered the
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Frankfurter who had the greatest influence on the feminist movement. Chicago's sociological
school of thought included women, some of whom worked in Chicago, and Jane Addams sharply
opposes the unfortunate ambience of work, at academic institutions of that time. Although tied
to school, she never wanted to work at the University. Park, as one of the most important
representatives of this school, had strong animosity towards the work of women, especially in the
field of sociology (Knezevi¢ 2009). Although there was mutual academic co-operation, and
continuous correspondence with Jane Addams, within empirical research, and her associates had
the most significant academic qualifications, the academic work of women, was not sufficiently
appreciated. The mapping technique was invented by the Doctor of Science of Sociology, the
American Nobel Prize winner, Jane Addams, which is rarely mentioned in the works of sociologists,
and sociological works. She was in contact with members of the Chicago Sociological School, and
is known for establishing a kind of commune for the lives of homeless people, in which there were
all kinds of lives, from cafes, libraries, shops to the rest, and where she wanted to emporium
method of examining the relationship of an individual, with his environment, always emphasising,
that the way of organising social relations is structured, by the person from within. However, Hull
House did not just present this, a strong academic activity was taking place, within this
multifunctional house, and there were professional sociologists, and social workers who studied
the ways of life, in this organised community (how adolescent poor living conditions behave in
changed circumstances ). An interesting approach to Mary Jo Deegan, in the book Jane Addams
and the sociologists of the Chicago School 1892-1918 / Jane Addams, and the men of the Chicago
School 1892-1918, dealt with the analysis of the relationships of other representatives of the
Chicago sociological school, against the sociological research of Addams. It was emphasised that
the first generation was highly respected, and supported the work, and personality of this author,
while while only the Park declares, that she knows only a little about the author, and Burgess
(supporting the doctrine of the divided spheres), when asked about her, replies that she always
admired the characters of women on the pedestals. Park's attitude towards women's work in
academic institutions, however, was discriminatory. Turner, in his work Sociology, mentions the
features of her theory and its orientation in the views, and determinations of the Chicago School,
which emphasises, that it is precisely the period of the eighteenth, and nineteenth centuries, is
marked by the difficulty of entering into social institutions for women. Jane Addams sees herself
as a sociologist, and according to some authors like Knezevi¢ ((Chicago Society of Sociology - Social
Work Sociology and Social Theory for Social Work, http://hrcak.srce.hr/35337, accessed
12.03.2010), Addams is considered the pioneer of the Chicago Women's School, which linked
sociology, and social work. The Hull House building project was created , and created by Jane
Addams, and Ellen Star for direct research, in the field of social work, whereby the influence of the
women's Chicago school, of thought on the male. The school was run by women of a higher and
middle class, and at the same time they were tied up with some of the most prominent academic
workers of that time, and this school was the strongest female school of modern times. Jane
Addams was known as a person of homosexual orientation, so it is assumed, that the animosity
towards her existed for that reason. Among sociologists, one of the founders of sociology in
general is known, Harriet Martineau is the first woman to be known for translating Comte's work
Course of Positive Philosophy, or Sociology into English, and a number of significant works, and
studies. She was the most sociologist of the period, but due to the marginalisation of female
academic, literary, and every other form of creativity, her works were not mentioned in the older
depictions, in researches of the sociological thought. A professor at the University of California,
Turner points out that she did in sociology as much as Comte, and that her thought can be
compared to the most important classical sociological thinkers, of that period, such as Durkheim,
and Weber.. The focus of the Martineau study included the intersection of family, marriage, and
religion, with the emphasis on combating not only gender, but also racial, and religious
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discrimination. After Martineau, in sociology, Jane Addams occupies the most prominent place.
Turner (2009: 46-47) emphasises that Addams was one of the most important, and most famous
authors in this field, who managed to achieve a sociology, as a career. Among other things, she
became the winner of the Nobel Peace Prize, she was influenced by Mead, and the theory of
interactionism, and wrote about the relationship between society, and personality, for example
the relationship between the personality, his family and society, for examples of everyday
interaction from clubs, and cafes to way of spending free time. Mary Jo Deegan (1990: 37),
emeritus Nebraska Lincoln of the American University, about Jane Addams wrote the following:
"Jane Addams is the most important sociologist for many reasons. In the period between 1890-
1920, she was the leader of dozens of women in sociology, and was one of the sisters founders in
Sociology(Musi¢ 2019:181).

Hull House

Her social housing, Hull House, was an institutional port for this network, of female founders in
Sociology (Musi¢ 2016). Serving as a focus for women's work, and as a link to the most important
male sociological centre during this period, the Chicago University. Jane Addams's ideas of cultural
feminism, and critical pragmatism led the works of many other women, and articulated their ideas,
at the same time.
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Photo 1. Hull House Museum( available at
https://michaelminn.net/cities/chicago/hull house museum/index.html, accessed on
05/15/2026/)
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"In studying individual cases of domestic violence, in which parents called children,
children who are devouring domestic violence, to take over economic resources, Addams includes
the topic of domestic violence in their sociological and feminist analyses (Addams, Jane, biography,
www.stanfordencyclopediaofphylosophy .com accessed: 02/22/2017). The non-decadent
approach, in sociology will affect that Caroline Bartlett Crane, founded his house, in the former
church in Kalamazoo, Michigan, where lectures of different types for the poor, and migrant will be
organised, with professional sociologists present. Unlike other male sociologists who have been
misconstrued, or ambivalent about the academic work of women, in sociology, Lester Ward, as
the first president of the American Society of Sociologists, supported the inclusion of sociologists,
considering (despite supporting the doctrine of divided spheres in the sociology of sociology and
sociologists) that sociologists are the dominant first (Ward, Lester.
/http://www.newworldencyclopedia.org/entry/Lester _Frank_Ward, accessed 08.02.2017). The
first section, within which professional sociologists participated, was a family, in the 1900s, and on
the panel which was called the "delinquent girl", seven panelists participated, three of whom were
women (Deegan, Mary Jo, Early Women Sociologists and The American Sociological Society: The
Patterns of Exclusion and Participation. The American Sociologist available at:
http://www.asanet.org/sites/default/files/savvy/images/members/docs/pdf/special/as/AS_16_1
_Article_2 Deegan. pdf (accessed 20 May 2015) Migration is a historically important topic, in the
field of sociology, and has its source in the work of the first group of professional sociologists. Jane
Addams graduated in 1881, and faced a number of problems experienced, by her contemporaries,
and colleagues, such as George Herbert Meade, and William James, attempted to attend the
Women's Medical College in Philadelphia, but left that same year and returned to Chicago to travel
to Europe, seeing Toynbee Hall,( at the same time eastern part of London), inspires the work for
the poor. "Years later, she theorised that one of the most difficult tasks for women was the
realisation of conflicting demands, between" family "and" social "demands. For Addams, this
resolution was achieved through social institutions, where it could have been a "lady", while it also
made a social, and political impact. At the same time, it was independent of traditional women's
roles, and responsibilities, in the family, and at home. Because of these personal benefits, for those
who helped others, she always emphasised subjectively, and objectively, the need for social
housing. This emphasis on the dual importance of the habitation, prevented her from becoming a
sentimental, or insensitive advocate of matriarchy, as is was usually presented. With her own
internal struggle in the uncertainty about awarding honorary titles, she quickly advanced to gain
leadership in the US social movement, and gradually left the course of American epistemology,
and politics "(Deegan, 1990: 38). This dramatic role came, after she returned to America, in
January, 1889.

Conclusion

The Hull House House, 1890, was the place where anarchists, Marxists, socialists, unionists, and
the most important sociological theorists, came together. Some of them were John Dewey, and
George Herbert Mead, who sought to generate a just, and free society by linking scientific, and
objective observations, with ethical, and moral values. The fundamental sociological text, Hull
House maps and papers, are published by Hull House residents in 1893, as a fundamental sociology
paper, transnationally (Musi¢ 2022: 257). "Focused on social change, they articulated the
American dream, especially adapted to smart, educated anglo-women, who wanted a new role in
life, and society. Addams surrounded herself with brilliant, and dedicated people, especially
women. These women formed a key group living in the countryside, writing together, collecting
statistics, examining factories and industries, examining health conditions, examining sanitary
conditions, lobbying for legislative, and political reforms, and organising social improvement in
their overpopulated, immigrant district working class. Outside this vast, and poorly organised
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space of activity, Addams( Musi¢ 2025) was a charismatic leader, who translated "facts" into
everyday language, articulating the problems, and needs of the community, and forming American
ideals, and social thoughts”(Musi¢ 2017). An author of eleven books, and hundreds of articles,
Addams(Musi¢ 2021) continued her efforts, in lectures, and education, through the lectures across
the country, and at Hull House.
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Femina Academica, Female Professionals
in Sociology

Lejla Musi¢
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Femina Academica as a concept, a research project idea, and book investigation theme is defined
in 2016 (Spano), inside the Higher Educational Female Leadership position, precisely focused
on towards female leadership inside Higher University positions. Femina Sociologica, Femina
Ecologica, and Femina Xenologica( along with Femina Academica, constitute educative tetralogy,
dedicated to investigational research practices of Feminine identity in the Contemporary.
Spano explains the importance of Female leadership through the notion of basis in legal
documents. “The UNESCO (1998) Declaration on Higher Education” includes a statement that
Higher Education (HE) ‘should promote solidarity and equity’, and it also includes equality
of access. Femina Academica, and Empowering of Women, in Higher Institutional Education, is
complex, historically remarkable, and especially developed inside the contemporary professional
female Sociology and, in American Sociology because of distinguished the Sociologists for
Women in Society organisation, while in Europe, still we find less dominant female
professional positions , and perplexities of selections of Females in Academia.

Key terms: Femina Academica, Black Feminist Sociology, Female Centred Sociology,
Academic Conviviality, Feminist Eco criticism

Introduction

As a sub-discipline of Sociology, Professional Female Sociologists(Musi¢ 2016) are a very
significant theme inside the sub discipline of Sociology, that is extraordinarily multidisciplinary,
based on a plural perspective , and important for the professional organisations as well.
Theme Sister founders in Sociology(Musi¢ 2017a) is, a concept defined by Mary Jo Deegan,
professor Emerita from Nebraska Lincoln University (USA). This concept (Musi¢ 2014) , is
connected with the demarcation, and reconstruction of female establishment in Sociology.
Museum of famous today, Sister founders in Sociology( Musi¢ 2017b), include Ida Wells Barnett’s
Museum, Jane Addams’s Museum , and Caroline Bartlett Crane’s Museum. Well known for
black feminism, and Sociology of Empowerment, and Black Female Emancipation, W.E.B. Du Bois,
incorporated into his very celebrated Museum exhibits, the multimedia representations inherited
inside the freedom of Speech, Vote, and debates around the discrimination of Black Females.

“ Du Bois’s(Musi¢ 2022) limited views of black women inhibit his ability to imagine African
American women as race leaders.Du Bois’s descriptions of black women unintentionally re-
inscribed patriarchal ideals as he sought racial equality. To Du Bois, black women held moral
power over men, and thrived in the domestic sphere” (24 ). “The Damnation of Women,” similarly
to this letter, Du Bois finds that black women’s damnation lies in their inability, to be deemed
respectable, delicate, and worthy of the same admiration, as white women. Yet unlike his 1920
essay, the letter demonstrates that as of 1906, Du Bois had not yet articulated how racism affected
black women’s political or economic standing. His analyses of race, and gender were limited to
black women’s representation, and their need for protection. The founders action of Black
feminist sociology, Ida Wells-Barnett, and Anna Julia Cooper, made Radical social change in
biographies, history, and Sociology. They envisioned the African-American female life as
what?’s, and as a contemporaries, they founded the sociology of African-American Women, which
concentrated on were the special focus towards their real, and practical experiences.( Madoo,
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Lengermann, Niebrugge (1998:149-184). Gender Dimension of Comparison in Between Anastasia,
Pinocchio, and Tiana Characters, inside the disscussions around first dark princess idea, celebrates
the rationality of the dark young women choice, as an afrofuturism idea, globally accepted( Music¢
2024). Intersection of Sociology of Gender, Sociology of Disney(Musi¢ 2026). Sociology of
Afrofuturism, and Animal Sociology( Musi¢ 2025), and Other subdisciplines of Sociology,
emphasize the intradisciplinarity of the field.

Marianne Weber (Musi¢ 2021) as a wife of Max Weber’s wife, founded the idea of Women-
centred sociology. Women centred Sociology is , organised around the female standpoint,
especially in relation toimportance on gender based ideology! She critiques the family structure,
and especially working sphere, and domestic life( Musi¢ 2008), and “ that societal harmony is
made on the account of female autonomy” (Madoo, Lengermann, Niebrugge, Brantley, 1998:204).
Weber argues: “That Women are framed in male-dominated society, with male dominated
institutions of law, religion and history of series of male-made events, and by male-dominated
analysis of the relations in between this institutions and this events.”(1998:204). In her text, “The
soil and air of the Academic life,” she writes about the concept of academic conviviality, explaining
describing the gatherings in Heidelberg of intellectuals at Weber’s family saloon, around the
academic themes, in Heidelberg, decades after Weber died. She organised Sunday lectures that
looked like this: “the first hour was spent in unguided conversations in small groups, with tea,
and cakes. Then the guests settled down, to the talk and discuss, that followed, views of them
as vital elements of the intellectual Heidelberg. The scholars who participated with their wives,
were from all the faculties of the University, but most of them came from the Humanities, and
Social Sciences(1977:4-5). Feminist Eco criticism, according to Vakoch’s (2012)theory, represents
the plural perspectives that involves pleads of different, and even contradictory positions,
since it is not subject of generalisations. Feminist Eco criticism pinions forces Feminism, and
Eco critics ( feminist literature relation to the environment) into a creative, innovative, enhancing
project of multiple perspectives( Musi¢ 2020) in understanding the feminist , and Ecological
structure in different-varying, and even opposed perceptions (Vakoch 2012).

“The origin of female exclusion in theory, in the work of the eco feminist Eislar Rian Eco
feminist manifesto (1987)(Musi¢ 2013), can be traced in following notions that the social system
of Minoan period of rule on Greek island Crete, was the only true democracy. The Athenian
democracy was the rule of free aristocratic males. Women and slaves (man and women of
other colour) were marginalised, and excluded from public sphere. Only free males were subject
to obligation of public speeches, as a mark of true citizen. Patricia Shipley holds that Aristotle's
scripts on social system represent the origin of misogyny, and subordination of women,
especially binary divisions: Femininity / masculinity, Nature / Culture, Emotion / Ratio,
Subordination / Dominance(Musi¢ 2011:113) , Logic of care/Logic of dominance, Pain /Pleasure(
Musi¢ 2009). Small Albion advocates the doctrine of separate spheres believing that men and
women are different distinctly, “separate but equal”,( Musi¢ 2010) comparing this difference
to difference between two musical instruments having the same relation to the notes in scale, but
could not be replaced or supply place in their own separate series (Deegan, 1981: 15).

Methodology

This analyses employs Comparative and historical methods as well as, the content
analyses of textbooks , and materials in order to compare the female stream and a male stream
in sociological approaches. Some of the methodological goals of this chapter include: the gender
equal education, as a significant tool of postmodern education processes, and female stream
textbooks involvement, inside the curriculum. During this process the interviews, with the eminent
authors of the books, and writers of female sociologists biographies will be preformed (Mary Jo
Deegan, prof.emerita Nebraska Lincoln University). The library and archival researches are
undertaken to analyses the accessibility of the literature on Female sociologists. Mary Jo Deegan,
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in 1990, wrote her significant study- source book on Women founders in sociology, through
which she mentioned 53 women founders, in sociology. In the appendix of this work, refers to
another even plus 66 women sociologists, who should be subject of are mentioned for further
investigations. These women are rarely mentioned, in male stream sociology. Only pro feminist
masculine authors mention works of women in sociology. John Peter Scot has written a study on
50 key sociologists, but he only mentions three women. In comparison to Mary Jo Deegan's work
on 118 female sociologists, this previously mentioned work is male stream and even
discriminating.
FEMALE SOCIOLOGY AS AN ACADEMIC DISCIPLINE

The importance of this project involves, being introduced into the introduction to the
significant large amount of the literature written in America about female sociologists(Musi¢
2014). First female professional sociologists speakers at ASA conferences : Ward supported the
authorship and academic activities of Charlotte Perkins Gilman, and supported the inclusion of
women ( Musi¢ 2025). Charlotte Perkins Gilman, as a respectful female sociologists and
economist, was even three times involved as discussant during the American Sociological
Association (ASA) meetings. The first women included in first ASA meeting was Mrs J. Oldenwalrd-
Unger. Small invited Jane Addams to speak as major a prominent speaker during 1911, 1912, and
1913(Musi¢ 2014), at the ASA conferences, in years 1911, 1912, 1913. The other speakers were
Lucy Salmon from Vassar College (1913), and Emily Greene Balch, from Wellesley College, in 1914
(Deegan , 198:16). But in some years , no women were included, because they did not hold
important roles, in meetings. Ross invited Jane Addams( Musi¢ 2023) to speak on sociological
aspects of War, and Militarism, in their sociological aspects, in 1915, but Emily Green Balch came
instead of her, and spoke on Addams’ behalf. , and the 1915 meeting become a controversial
meeting. Why was the meeting controversial? Addams and Balch were against war, and supported
pacifism, and also were both Nobel Prize Winners. Jane Addams won the award in 1931, and Emily
Green Balch in 1946. None of the men from Chicago school wanted to discuss Addams’
work. Consequently, after contacting fifteen male sociologists, Ross founded two women,: Lillian
Wald (Head, residents of Henry Settlement, NYC) and Anna G. Spencer (Meadville Theological
Seminar, Ohio), who would read Addams’ papers. The fundamental sociological text, Hull House
maps and papers, is published by Hull House residents in 1893, as a fundamental sociology
paper. An author of eleven books, and hundreds of articles, Addams continued her efforts in
lectures and education through lectures across the country, and at Hull House. She became a
spokeswoman for her era, especially for women and immigrants of the working class. "(Deegan,
1990: 39). The origin of these houses became popular in America, and one such was founded by
Lillian Wald, Lynn Wald, Henry Settlement in New York, and a sociologist of neoadamsian
Orientation, Caroline Bartlet Crane in Kalamazoo, Michigan. In the time before the beginning of
the First World War, the Pacifist, Addams, was considered a good and noble woman to
become a target of various animosities and personal attacks until the American accession to the
war in 1913, when she became socially and publicly marginalised, and after public celebration as
a saint, she becomes publicly abused as a violent one."Intimidated by the excitement of speaker
platforms, and abandoned by colleagues, and the most prominent, other sociologists / gypsies,
Addams has socially become a rogue band. That time was the agony's time for her. Dedicated
to her values, basic, feminine ideals, she continued to advocate her pacifist position. The
culmination of her politically unbreakable status occurred in 1919, when the US government
labeled her the most dangerous woman in America. At that time, her role as a sociologist, which
was the main one, was erased. "(Deegan, 1990: 40). After women gained the right to vote, in
1920, Adams and many Suffragettes celebrated as the main victory, in the years to come after
1931, Addams again becomes the spokeswoman of the establishment of social security, and as a
dying 1935 , was again mournful around the world, as a great leader , and analyst of American
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social reality (Deegan, 1990: 40). Jane Addams, Charlotte Perkins Gilman (Deegan, Podeschi,
2001), Caroline Bartlett Crane (Deegan, Rynbrandt, 2002). Sisters founders in sociology,
advocated cultural feminism , and ecofeminist pragmatism( Musi¢ 2018) . The inclusive
momentum of all disputes in her studies was a disagreement between cultural feminism, and
critical pragmatism.
Conclusion
Femina Academica( Musi¢ 2021), Women centred sociology, Academic conviviality, Black
feminist sociology, Black male feminism, and Feminist eco criticism, offer academic analysis, that
is global, embracive, inclusive, wide ranging, and far reaching in its their academically distinguished
results. Sociology of gender uses all of thesis approaches in distinguished, subversive, and
always challenging approach.
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