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ABSTRACT

Population ageing is one of four major global demographic trends, alongside population growth, urbanization, and international
migration. Despite the increasing prominence of demographic ageing, most countries remain insufficiently prepared to effectively
respond to the emerging challenges and to harness the opportunities associated with changing population age structures.
The implementation of healthy ageing policies requires coordinated efforts from intergovernmental organizations—primarily
the United Nations and the World Health Organization—as well as from national governments, guided by a comprehensive
understanding and consideration of the diverse needs of older populations.

This review presents the system of key activities of the United Nations Decade of Healthy Ageing (2021-2030), based on
an analysis of reports from the World Health Organization and national healthy ageing policies implemented across various
countries.

The paper examines the evolution of normative documents shaping conceptual approaches to healthy ageing, key trends in
national ageing policies taking into account regional specificities of demographic ageing, and the integration of ageing-related
topics into national programs and strategic documents of the United Nations. Interim results of the implementation of the
United Nations Decade of Healthy Ageing (2021-2030) in 2021-2023 are analyzed.

The review emphasizes substantial differences in planning instruments used at various international, national, and regional
levels within the framework of the United Nations Decade of Healthy Ageing (2021-2030). It is established that most national
ageing policies have been developed in alignment with the priority areas of the Madrid International Plan of Action on Ageing
(2002), whereas also significantly overlapping with the main goals and objectives of the United Nations Decade of Healthy
Ageing (2021-2030).

Keywords: population ageing; global ageing trends; healthy ageing; national gerontological policies; United Nations Decade
of Healthy Ageing (2021-2030).
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HauuoHanbHble NONUTUKKM cTapeHusa B doKyce
peanusauum [lekaabl 340poBOro crapeHus
Opranusaumm 06beauHéHHbix Hauun 2021-2030
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AHHOTALMUA

CrapeHue HaceneHus — 0AVH U3 YeTbIpEX rnobanbHbix AemMorpadmyeckux TPEHL0B HapAAY C POCTOM YUCIEHHOCTW HACeNEHMS,
ypbaHusaumeit U MexayHapoaHol Murpaumeil. HecMoTpsa Ha HapacTaloLLy BbIpaXKeHHOCTb NPOLLECCOB feMorpauyecKoro
cTapeHus, OONbLUIMHCTBO CTPaH MUpa OCTAKTCA HELOCTaTOMHO MOAFOTOBNEHHBIMU K 3(GEKTMBHOMY pearvpoBaHWi0 Ha
BO3HMKAIOLUME BbI30Bbl M K MCMOMb30BaHWK MOTEHLMANa, 00YCNOBMEHHOrO M3MEHSIOLLENCS BO3PacTHOM CTPYKTYpOiA
HaceneHus. Peanu3aums NOMUTUKU COAENCTBUA 3[40POBOMY CTapeHuio TpebyeT CKOOpAMHMPOBAHHBLIX YCWSIMIA CO CTOPOHBI
MEXKNPaBUTENCTBEHHBIX OpraHM3aumin — npexae Bcero OpraHusaumnv 06beauHEHHbIX Haumin n BcemupHoi opranusaumm
30paBO0OXpPaHEHUs, — a TaKXKe HALMOHANbHBIX NPABUTENCTB, OPUEHTUPOBAHHBIX HA KOMIIEKCHOE MOHUMaHME W YYET
pa3Hoo6pa3HbIX NOTPeBHOCTEN NOXKUNOr0 HaceNeHus.

B HactosweM ob3ope npeAcTaBneHa cuUcTeMa KIIOYEBbIX MeponpusaTuii [lekapbl 3p0poBoro cTapeHus OpraHusauuu
06beanHeHHbIX Hauwin 2021-2030 rr., ocHoBaHHas Ha aHanu3e 0T4ETOB BceMMpHOiA opraHM3aumm 34paBooxpaHeHus, a Takxe
HaLMOHaNbHbIX NOAIMTUK B 0671aCTV 34,0pOBOr0 CTAPEHNS, peaiu3yeMbIX B Pa3HbIX CTPaH MUpa.

PaccMoTpeHbl 3BoMIOLMA HOPMATMBHBIX [AOKYMEHTOB, (hOPMUPYIOLLMX KOHLENTyanbHble NOAX0Abl K 3[,0pOBOMY CTapeHMuio,
KJTI0YEBbIE TEHAEHLMM HaLMOHANBHBIX NOJIMTUK CTAPEHMS C YYETOM PErvoHasbHbIX 0C0BeHHOCTEN IeMorpauyecKoro CTapeHus,
CUHEprus TeMaTUKM CTapeHusi B HALMOHa/bHBIX NporpaMMax M ctpaternyeckux fokymentax Opranusauum 06beAnHEHHBIX
Haumi. [poaHannanpoBaHbl NPOMeXYTO4HbIE UTOrM peanu3aumnn [lekaabl 3a0poBoro ctapequst Opranusaumm 06beaUHEHHBIX
Haumi 2021-2030 rr. 3a nepuoga ¢ 2021 no 2023 rog.

MopYEpKHyTa 3HAUMTENbHAsA Pa3HMLA WHCTPYMEHTOB MNAHMPOBAHMA HA PasfIMYHbIX MEXAYHapOAHbIX, HALMOHANbHbIX W
pervoHanbHbIX ypoBHaAX [lekagbl 3p0poBoro cTapeHus OpraHmsaumm 06beamHEHHbIX Haumi 2021-2030 rr. YctaHoBneHo,
yTo 6ONBLUMHCTBO HALMOHANBHBIX MONUTUK pa3paboTaHo B COOTBETCTBMM C NPUOPUTETHBIMW HanpaBneHuamu Mapgpuackoro
MeXAyHapOAHOro MnnaHa AencTBui no npobnemam ctapenus (2002 ron), npu 3ToM HabMIOAAKT 3HAYMTENIbHOE NEepeceyeHme ¢
OCHOBHbIMM Lienamm 1 3aaavamu [lekaapl 3a0poBoro ctapedust Opranmsauum 06beanHeHHbIX Hauwin 2021-2030 rr.

KnioueBble coBa: cTapeHWe HaceseHuUs; TEHAEHUMM CTapeHns PerMoHOB MUpa; 3,0POBOE CTapeHHe; HaLMOHasbHbIE FepoH-
Tonornyeckue nonutuky; [lekapa spopoBoro ctapenus Opranmsauun 06beamuHéRHbIX Hauuii 2021-2030.

Kak uutupoBartb:
lonybesa EH)., ConosbéB AT., Mishra N. HaumoHanbHble nonuTvky cTapeHus B dokyce B peanusaumv [lekambl 300poBoro cTapeHust OpraHm3aumm
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INTRODUCTION

Population ageing is the result of declining birth and death
rates, leading to increased life expectancy, one of the major
trends of the 21st century. Over the past two decades, the
global population has made significant progress in longevity
as the overall life expectancy has increased by 6.5 years and
healthy life expectancy has increased by 6 years. However,
the healthy life expectancy gap between World Health Orga-
nization (WHO) regions and between high- and low-income
countries is as much as 13 years. The greatest difference is
observed between countries with the highest rates (Japan
and Singapore, 74 years) and the lowest rates (Lesotho and
the Central African Republic, 4446 years), which amounts
to 28-30 years [1].

Despite the rapid growth in the proportion and abso-
lute number of the elderly population worldwide, we have
insufficient scientific data on the life activities of this age
group, their contribution to society, and the services and
resources required to ensure healthy longevity [2, 3]. Popu-
lation ageing is accompanied by a slow and ineffective gov-
ernment response to emerging challenges and insufficient
exploitation of the opportunities provided by the changing
demographic situation and the ongoing focus of the WHO
on this issue [4, 5].

Implementing policies to promote healthy ageing requires
active efforts by governments to understand the diverse
needs of elderly populations. Supporting the implementation
of the United Nations (UN) Decade of Healthy Ageing 2021-
2030 through information, scientific and educational actions
allows us to consider the relevant issues of healthy ageing
policy in the context of various international and national
strategies for the elderly population based on cultural and
socio-cultural differences. Each stage has key points and
describes the actions to achieve its goals. As part of the UN
Decade of Healthy Ageing 2021-2030, WHO manages and
implements a set of global actions aimed at improving the
quality of life of the elderly population, their families, and the
communities where they live. These actions involve policies
and systemic strategies in cooperation with national and in-
ternational partners [6].

Despite the fact that the beginning of the UN Decade
of Healthy Ageing 2021-2030 is associated with major
global challenges, such as the COVID-19 pandemic, the
global economic crisis, and international conflicts, some
states have made significant progress in achieving its
goals [7]. To successfully continue this work, researchers
need to communicate with other stakeholders, who can
synergistically influence the implementation of research;
it is also required to involve the elderly population in this
process [8].

The review describes key actions of the UN Decade of
Healthy Ageing 2021-2030 and the analysis of its initial re-
sults.
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METHODS

We used the method of comprehensive analysis of WHO's
UN Decade of Healthy Ageing 2021-2030 progress reports.
The information sources of the paper include official statistics
and UN and WHO analytical reports.

EVOLUTION OF ADOPTED APPROACH
DOCUMENTS ON POPULATION AGEING

In 2002-2020, key documents were adopted that define
the action areas and principles of the ageing policy, including
the Madrid International Plan of Action on Ageing (MIPAA) [9]
and the WHO Global Strategy and Action Plan on Ageing and
Health [10]. Despite the fact that there are various approach
documents on the elderly population and their implemen-
tation tools, some authors emphasize the insufficient pro-
tection of the elderly. The main reason is that the proposed
mechanisms are not binding. In this regard, additional action
is required to reduce age discrimination and protect rights of
this age group [6, 11, 12].

The WHO strategy included implementing evidence, filling
gaps, and fostering the partnerships to build a solid foun-
dation for the implementation of the UN Decade of Healthy
Ageing 2021-2030 [10]. The WHO's 2015 World Report on
Ageing and Health proposed the first framework for healthy
ageing based on supporting the elderly and senile popula-
tions, maintaining and strengthening their functional ability
using the “ageing in place” approach. It highlights the con-
nection between the physical and cognitive human abilities
and interaction with the microcommunity [13].

There are various definitions of healthy ageing, but in the
literature it is conceptualized as a process of multisectoral
changes aimed at ensuring well-being in old age [8, 14, 15].
The WHO Global Strategy and Action Plan 2016-2020 on Age-
ing and Health defines Healthy Ageing adopted at the 69th
World Health Assembly (on May 24, 2016) defines healthy
ageing as “the holistic process of developing and maintaining
the functional ability that enables well-being in older age. It
combines all elements and components of existence and life
valuable for people” [10].

The UN Decade of Healthy Ageing 2021-2030 is a pol-
icy document that provides guidance to governments and
coordinates the efforts of civil society, international organi-
zations, and other actors, including professionals, academic
institutions, the media, businesses, families, etc., to address
the challenges of population ageing. The initiative is based on
the global trend of increasing life expectancy in all countries; it
aims to ensure active and healthy longevity with a high quality
of life [15]. Healthy ageing involves multi-level interventions
that go beyond disease prevention and health promotion.
Healthy ageing strategy includes four key action areas:

+ Combating ageism;

« Creating age-friendly environments;
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» Delivering person-centered, integrated care;

» Delivering primary health services and the long-term
care system [15].

To implement its objectives, the Decade provides a set
of guiding principles and is aligned with 11 of 17 UN Sus-
tainable Development Goals (SDGs). SDGs are based on five
core values:

« People (thriving society);

+ Prosperity (prosperous economy);

Planet (healthy ecosystems and environments);
Peace (ethics and justice);

» Partnership (cooperation and collective action) [16].

They apply to all global and national commitments, in-
cluding the UN Decade of Healthy Ageing 2021-2030. The
Preamble highlights “a spirit of strengthened global soli-
darity, focused in particular on the needs of the poorest and
most vulnerable and with the participation of all countries,
all stakeholders and all people” [17]. Connections between
the above documents are expressed in the following pro-
visions:

« Many systemic inequities limit prosperity and

intersecting discrimination, including according to age;

« Without a healthy planet, healthy ageing will be difficult
to achieve for people in the second half of their lives
and for the generations that follow. Climate change
is already widening existing wealth- and age-related
divides;

» Partnerships that go beyond the usual coalitions and
strengthen global solidarity are essential for attaining
the SDGs;

+ Actions to foster healthy ageing will contribute to
building more inclusive, just, peaceful societies [16,
171.

As part of the integration of the UN concepts of healthy
ageing and sustainable development, various governments
have recognized that population ageing will affect the
achievement of the SDGs. In particular, this is reflected as the
increased demand for basic services, the need to adapt the
physical environment to the needs of older people, and the
increased burden on social security, pensions, and health-
care systems. However, ageing policies and priorities are
still poorly integrated into national sustainable development
strategies and plans in many countries [6].

The UN Decade of Healthy Ageing 2021-2030 outlines
actions for each responsible body, including member states
of international organizations, national and international part-
ners, and governance and accountability components of the
action plan [18]. The key actions of the UN Decade of Healthy
Ageing 2021-2030 include:

» Tools and guidance for a minimum package of long-

term care as part of universal health coverage;

+ Online resources for caregivers as part of their
capacity-building (friends, family, and other informal
caregivers);

+ Improve the working conditions of care workers;
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+ Assess the health impact of social protection
programs, including pensions;

+ Provide technical support for national situation
analyzes of long-term care [18].

KEY FEATURES OF NATIONAL AGEING
POLICIES

Regional Aspects of Ageing

The number of people aged > 60 years worldwide is ex-
pected to increase from 1.1 to 1.4 billion by 2030. According
to the WHO's Decade of Healthy Ageing: Baseline Report,
between 2000 and 2019, the expected gap between life ex-
pectancy and healthy life expectancy has increased from 7.3
to 8.3 years for men and from 9.7 to 11 years for women [5].
In addition, the gap between life expectancy and healthy life
expectancy at age 60 increased from 4.1 to 4.7 years for men
and from 5.3 to 6 years for women. According to Decade of
Healthy Ageing: Baseline Report, in 2020, 105 Member States
(54%) reported having national plans in place aligned with
the principles of healthy ageing [5]. According to FPAnalytics
research,’ by November 2023, 141 (73%) UN Member States
had at least one targeted national or subnational strategy,
plan or law on ageing (see Fig. 1).

The report analyzes various plans, policies, programs,
and strategies implemented by states in response to pop-
ulation ageing. It is noted that eight states have no national
laws, policies, or strategies on ageing. However, in addition
to national initiatives, several states have developed and im-
plemented regional (provincial) actions. Each WHO region has
specific characteristics [19].

Southeast Asia: Southeast Asia, which accounts for over
25% of the global population, is the region with the highest
percentage of strategies and laws on ageing. 10 out of 11
countries have some sort of mainstreaming mechanism. By
2050, those 11 countries will account for more than 22% of
the world's population over age 65.

The Americas: 89% of countries in the region have devel-
oped national plans highlighting a quick ageing—a total of
31 out of 35 countries. It is expected that one in six people
will be over age 60 by 2030. However, the rate of ageing
is not consistent across the region. While Canada and the
United States are rapidly becoming “super-aged” societies,
Latin America and the Caribbean are ageing at slower paces,
with only 13 percent of Latin America’s population currently
age 60 or older.

Europe: The WHO Europe region, which includes EU and
non-EU countries in Europe and Central Asia, has the oldest
regional population in the world and the longest history of
developing policies and plans to support older persons. As of

' FP Analytics, AARP. Planning for aging societies. an analysis of
governmental plans for healthy aging from around the world [Internet].
Washington: The Slate Groupe. 2023—. URL: https://www.aarpinternational.
org/resources/healthy-aging/national-plans. Accessed on March 13,
2024.

855



856

0630P

T.31, N2 12, 2024

JKoNorna HenoBeka

Fig. 1. Countries with national programs (plans) related to population ageing (highlighted in blue). Image adapted from . © AARP, 2023. All rights

reserved.

2023, 87% of Europe’s 53 countries have adopted a national
plan.

Eastern Mediterranean: The Eastern Mediterranean region
is young, compared to the rest of the world, with approxi-
mately two-thirds of the region’s population under age 35.
However, governments in the region are increasingly identi-
fying ageing as a policy priority: 14 of the region’s 20 coun-
tries, or 70%, have at least one strategy, policy, or law on
ageing.

Africa: The Africa region, which is the second-largest re-
gion at 47 countries, has the lowest percentage of national
plans, with only 24 countries (51%) possessing a plan on
ageing. In sub-Saharan Africa, approximately 70% of people
are younger than 30.

Western Pacific: Although 34% of the world's older peo-
ple currently live in the Western Pacific region —a population
that is expected to double in the next three decades— only
16 of the region’s 27 countries, or 59%, have developed a
plan or strategy on ageing.

Ageing in National Policies in the Context of the United
Nations Strategies

AARP report' stated that countries’ income levels are
associated with the development and adoption of national
strategies around population ageing. A comparison of the
World Bank’s Income Classification for 2023 against coun-
tries with national strategies on ageing reveals that countries
with higher incomes are more likely to possess a national
plan, policy, or strategy on ageing. According to data, the
following countries possess a national plan, policy, or strat-
egy on ageing:'

+ 83% of higher-income countries;

+ 79% of upper-middle-income countries;

DOl https://doiorg/10.17816/hurmeco43568

+ 70% of lower-middle-income countries;

+ 44% of lower-income countries.

Overall, higher-income countries tend to have older pop-
ulations and higher life expectancies, necessitating more
immediate planning around population ageing, as well as
greater allocation of resources to formalize and institution-
alize plans.!

These plans, policies, and strategies were assessed with
regard to 18 key themes addressed within MIPAA's three
pillars and across the UN Decade of Healthy Ageing’s action
areas' (see Table 1).

While the approach of the UN Decade of Healthy Ageing
highlights four key policy action areas and promotes multi-
sectoral action for ageing populations, MIPAA has acted as a
foundational resource and norm-building framework for coun-
tries seeking to mainstream the needs of older persons across
a wide range of policy areas since its publication in 2002 [9].
Every five years, an MIPAA review is conducted by United
Nations Regional Commissions. These reviews take stock of
country progress toward MIPAA goals as defined in their re-
spective MIPAA Regional Implementation Strategies. 62% of
strategies explicitly mention MIPAA as being an inspiration for
their national principles as it directly supports the goals and
themes laid out in MIPAA. MIPAA is also the most mentioned
international policy document across 50 plans, followed by the
United Nations Principles for Older Persons (1991). The policies
adopted by Barbados, Chile, Eritrea, New Zealand, Panama,
and Turkey were the only ones that directly mentioned the UN
Decade of Healthy Ageing 2021-2030. For 12 plans developed
after it was effected, 1/4 of the countries referenced it.!

Across 50 national plans and supporting documents on
ageing reviewed in the baseline report, only a few MIPAA
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themes or UN Decade Action Areas were present in every
single plan. The most prevalent were [5]:

» Addressing non-communicable diseases;

» Training care providers and health professionals;

» Social protection and financial security;

» Education and training.

The first MIPAA pillar recommends that governments act
to ensure that older persons share equitably in the benefits
of a country’s economic development. Seventy-six percent of
plans included targets around providing education and train-
ing and 64% included targets to build intergenerational sol-
idarity. Plans tend to reflect the national context and issues
of greatest concern and priority. For example, Bulgaria's
plan, the National Comprehensive Strategy for Active Age-
ing (2016-2030), has a heavy emphasis on employment—
particularly on retraining and retaining older adults in the
workforce, as the country will soon experience the world's
steepest decline in working-age population.'

The AARP Report' provides the summary and analysis
of national strategies to support ageing populations and
their priorities. Many countries have a strong focus on so-
cial development and protection of the elderly population,
often through filial support laws. These laws require close
family members—most often adult children—to provide fi-
nancial and material support to ageing relatives [11, 20]. In
many countries, laws stipulating that family members have
a legal duty to care for relatives effectively shift to a larger
extent the responsibility and funding for care from the state
to families, particularly in the Asia Pacific and Southeast
Asia regions, as policymakers drew upon cultural norms of
filial piety and reciprocity to fill gaps in care. For example,
Cambodia’s National Ageing Policy identifies intergeneration-
al connection and joint family structures as a hallmark of
Khmer society.! Many European governments have long re-
lied on families to fill gaps in care, and now they are working
on providing expanded support to informal caregivers [21]
and acknowledging caregivers as essential stakeholders of
healthy ageing agendas. In many regions, informal caregiv-
ers still bear the brunt of long-term care, yet only 16% of
low-income countries provide them with training, support,
and enhanced social protection [8]. The acknowledgment of
caregivers has driven the inclusion of caregiver support in
healthy ageing strategies. This seeks to shore up and sup-
port traditional familial mutual support systems by providing
educational and training opportunities to informal caregiv-
ers and respite services. New Zealand and the United States
have community-based care programs, and more holistically
improving household income and well-being to build the eco-
nomic capacity of the family.!

Of the three MIPAA pillars, the second one, “Advancing
health and well-being into old age,” was least prioritized
in most national plans. All of the plans have at least one
health-related target, but many are not comprehensive
across the spectrum of MIPAA’s health-related themes. Tar-
gets relating to noncommunicable diseases and the health
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care workforce were the most common MIPAA policy issues
to be included in the national plans. Moreover, 82% of the
countries have plans with targets to prevent noncommunica-
ble diseases, which are the leading causes of death and dis-
ability worldwide, and 78% of the countries have plans with
targets to train care providers and health professionals. Two
of the United Nations Decade action areas—improving ac-
cess to and quality of long-term care and integrated care—
are themes that are relevant to the MIPAA and included in
60% of the plans. This emphasis is important because it can
reduce the burden of care on families and allow older adults
to choose how and where they wish to grow old, which in
turn can improve older persons’ well-being. This approach
is consistent with previously adopted documents and noted
by some authors [22-24].

The third MIPAA pillar emphasizes the promotion of en-
abling and supportive environments, corresponding with a
key UN Decade of Healthy Ageing action area promoting
“Age-friendly environments” and aligning closely with the
WHO's Age Friendly Cities and Communities program [25].
Supporting enabling environments for older persons in-
cludes ensuring access to quality housing and infrastruc-
ture as well as tackling ageism, neglect, and abuse, which
can shape how older persons function and their overall
well-being, both physically and mentally [26]. Elder abuse
is prevalent globally, with one in six people over the age of
60 reporting abusive behavior in a nursing home or com-
munity setting. Abuse can all too often occur in home care
situations and 66% of the plans identify the provision of

Table. 1. Overlapping Key Themes of the United Nations Policy Papers on
Population Ageing (2002-2021)

Pillar

Key areas

Madrid International Plan of Action on Ageing (2002)

Pillar 1: Older
Persons and
Development

Work and labor;
Rural development;
Education and training;
Social protection and financial security;
Intergenerational solidarity;
Emergency response and disaster.

Training care providers and health professionals;
Mental health;

Pillar 2: Advancing
Health and Well-

being into Old Age Disability;
Noncommunicable disease prevention and

nutrition;

HIV/AIDS.

Pillar 3: Ensuring Housing;

Support for informal caregivers;
Transport and public spaces;
Neglect, abuse, and violence.

Enabling and Sup-
portive Environ-
ments

United Nations Decade of Healthy Ageing (2021)

— Combating ageism;
Long-term care;
Primary health services and integrated care




858

0630P

additional support to caregivers, many of whom are family
members, to combat caregiver burnout and lessen the in-
cidence of abuse.’

Eradicating ageism is another key target included in 56%
policies. Roughly, half of the world's population holds age-
ist attitudes [26]. Plans that included a focus on combating
ageism generally recommended the creation of positive-im-
ages-of-ageing campaigns as well as legislation that prohib-
its discrimination based on age. To combat abuse and age-
ism, many national strategies aim to address and improve
the quality of life of older persons holistically, as well as
focusing on the protection of older persons and improving
intergenerational solidarity. 72% plans identified improving
housing availability, quality, and affordability, and expanding
older persons’ access to transport and public spaces as pri-
orities. For example, New Zealand's, Slovenia's, and Malta's
strategies are focused on providing an option for older per-
sons to remain independent and age in place in their home
communities, including a free transportation service, which
assists older people in independently conducting daily acti-
vities and errands.'

Thus, the analysis shows that national planning to main-
stream ageing is a key pathway to facilitate healthy ageing.
It is also crucial for societies to prepare for and cope with
demographic changes. According to WHO, by 2020, 141 UN
Member States had developed national or subnational pol-
icies or programs on ageing, marking significant progress
compared to 105 countries three years before. However,
54 member states lack any sort of broad strategy related to
ageing. Resource limitations and data gaps, especially sex-
and age-disaggregated data, present significant barriers to
developing plans on ageing and informed management deci-
sion-making [5, 19].
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FIRST PHASE OF THE UNITED NATIONS
DECADE OF HEALTHY AGEING 2021-2030:

PROGRESS

Despite the challenges of the COVID-19 pandemic, sig-
nificant progress had been made in first phase of the imple-
mentation of the UN Decade of Healthy Ageing 2021-2030 to
promote its key action areas [8, 27]:

+ New long-term and integrative care strategies to
promote access to the full range of essential health
services, from health promotion to prevention,
treatment, rehabilitation, and palliative care throughout
life;

» Systematic approach to involve older people in
attaining the objectives of the UN Decade of Healthy
Ageing 2021-2030;

+ New mechanisms, including online platforms and
databases, to collect and monitor data on healthy
ageing;

+ New multistakeholder partnerships.

Key actions in the action areas of the UN Decade of

Healthy Ageing 2021-2030 are shown in Table 2 [8, 27].

Implementing the next phase of the Decade will require
coordinated efforts to support healthy ageing in low- and mid-
dle-income countries, where 80% of the world’s older popula-
tion will live by 2050 [19]. Priority will be given to low-income
countries, which often lack national policies, strategies, and
plans targeting the elderly population. The next phase of the
Decade will be focused on the engagement of older persons,
who are key to attaining the objectives of the UN Decade of
Healthy Ageing 2021-2030. However, resources required to
promote healthy ageing are limited, necessitating a consis-
tent action plan and significant investment [8].

Table. 2. First Phase of the United Nations Decade of Healthy Ageing 2021-2030: Progress

Action area

Summary of actions (2021-2023)

Changing how we think, feel, and act

toward age and ageing to combat ageism;

More countries have national legislation to prevent discrimination related to age, and effective strategies

60% of countries have mechanisms to promote and protect the rights of older people and specific legal,
administrative and other effective means to protect older people who have been subject to discrimination.

Ensuring that communities foster the
abilities of older people

The percentage of countries with national programs to support the activities of the WHO Global Network
for Age-Friendly Cities and Communities has increased.

Delivering person-centered, integrated
care and primary health services respon-
sive to older people

than in 2020.

More countries had national policies to support comprehensive assessments with older people in 2022

This approach has generated wide interest among Member States, and many have undertaken pilot

projects to initiate training of health and care workers;
Challenges in providing integrated care, including human resource constraints.

Providing access to long-term care for
older people who need it

National and regional initiatives have been conducted to strengthen long-term care for older people,
including national policy development;

Recognition of the human resource challenges in relation to long-term care, including the reliance on
family care, usually provided by women, many of whom are older;

Need for timely vaccination of older people and development of a multi-level system of long-term care
with an emphasis on family and community care (microcommunity).

DOl https://doi.org/10.17816/humeco643568
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CONCLUSION

Population ageing is a major global socio-demographic
issue. It requires stronger national strategies to provide ad-
equate resources to improve the quality of life of the elderly
population. The UN and WHO analytical reports emphasize
the diversity of planning approaches and priorities included
in national and regional programs based on demographic
trends in individual countries, the legal framework, and so-
cio-cultural norms. Most national policies are developed in
accordance with the pillars of the Madrid International Plan of

Vol. 31 (12) 2024

DOI: https://doiorg/10.17816/ humecob43568

Exologiya cheloveka (Human Ecology)

Action on Ageing (MIPAA) (2002); however, they significantly
overlap with the main goals and objectives of the UN Decade
of Healthy Ageing 2021-2030. Despite significant progress
in developing national policies (plans, strategies, programs),
disparate approaches are observed in UN Member States.
National policies in this area vary significantly and there is
still no unified global agenda. The next report, scheduled for
2026, will involve collecting data to monitor progress in each
action area of the UN Decade of Healthy Ageing 2021-2030,
consulting with countries on statistics of healthy ageing, and
assessing it in the context of the SDGs.
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[0MOJIHUTE/IbHAA UHOOPMALIUA

Bknap aBrtopos. E.{0. lonybeBa — KoHLenums paboTbl, GuHanbHoe pe-
AaKTupoBaHve u yteepxaenne pykonuck; Al ConoBbEB — KOHLeNUws
paboTbl, NOAr0TOBKaA NEpBOro BapuaHTa TekcTa pykonucu; N. Mishra — no-
VICK W @Hann3 JNTepaTypHbIX [AaHHbIX, HanMcaHye 1 peaKTMpoBaHue TeK-
CTa pykonucy. Bee aBTopbl 0,06punv pyKonvck (Bepcuio Ans nybnmKaumm),
a TaKKe CornacuMcb HeCT OTBETCTBEHHOCTb 3a BCE acmeKTbl paboThl, ra-
paHTUPYs Hafexallee pacCMOTPeHWe U pelLeHne BOMpPOCOB, CBA3AHHBIX
C TOYHOCTBIO W A06POCOBECTHOCTLIO MI0BON e€ YacTu.

JITHyeckan akcnepTusa. HenpyMeHnmo.

WUctounnkmn dpunaHcuposanusa. OTcyTCTBYHOT.

PackpbiThe MHTepecoB. ABTOPbLI 3asB/AIOT 06 OTCYTCTBUM OTHOLLIEHWI, fie-
ATENLHOCTV W MHTEPecoB 3a MOCefHNe TPU rOfia, CBA3aHHBIX C TPETbV MM
MuaMm1 (KOMMEPYECKUMM W HEKOMMEPYECKVMM), HTEPECH! KOTOPbIX MOTYT
BbITb 3aTPOHYTHI COLlEPKAHMEM CTaTbU.

OpuruHanbHocTb. [lpy co3AaHMM HacToALLel paboTel aBTOPLI He UCMOTb-
30Ban paHee 0nybaMKOBaHHbIE CBEAEHNA (TEKCT, MINIOCTPaLWK, iaHHbIe).
HocTyn K AaHHbIM. PefjakLIMOHHas NOSMTUKA B OTHOLLEHWW COBMECTHOMO
CMOMb30BaHMA JaHHbIX K HACTOALLEN paboTe He NpyMeHMa.
FeHepaTMBHbIN MCKYCCTBEHHBIH MHTENNEKT. [Tpy CO3AaHNM HacToALLEN
CTaTbW TEXHOMOMMM TeHepPaTMBHOTO UCKYCCTBEHHOMO MHTENNEKTa He UC-
nonb30Bany.

PaccMoTpeHue u peuensupoBanme. Hactoslas pabota nofaHa B xyp-
Han B WHMLMATMBHOM MOPSAKE M paccMOTPeHa Mo 0bbI4HOM MpoLeaype.
B peLieH3vpoBaHnM y4acTBOBaM [1Ba BHELLHMX PELIEH3eHTa, YeH pefaK-
LIOHHOM KOMNErn 1 HayYHbIA pefaKTop M3daHus.
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HaceneHusa (epepanbHbIX OKpYroB
Poccuickon ®epepaummn: cocTossHue U NPOrHo3

0.B. Mepsepesa', J1.W. Menblumkosa?, .M. Con?, H.B. Yskipesa', U.H. Bonbios', 3.B. 3umuna®
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AHHOTALMA

O6ocHoBaHMe. YpoBeHb 3a00/1eBaeMOCTU ABNSETCS OHWM U3 KITIOYEBLIX MHAMKATOPOB MPU KOMMEKCHOW OLEHKe COCToS-
HWs 00LLLeCTBEHHOTO 3[,0p0Bbsl. AHANM3 ero AUHaMWUKU UrPaET BaXHY0 posib B pa3paboTKe CTpaTeruii ynpaBieHus CMCTeMoN
3[paBOOXPaHEHUA KaK Ha (efepanbHoM, TaK M Ha pervoHanbHOM ypoBHAX. KpoMe Toro, Ha OCHOBE TaKWMX LaHHbIX OCY-
LLECTBAAIT NlaHMpoBaHWe PasBUTUA MHPPACTPYKTYPbI MEAMLIMHCKUX OpraHW3auuii U onpeaeneHne HeobxoauMbIx pecypcoB
ANS €70 peanu3auum.

Llenb. [poaHanu3upoBaTb MHOMONETHIO AMHAMMKY 06LLei U nepBuYHOl 3aboneBaeMocT HaceneHus hefepanbHbIX OKpY-
roB Poccuiickon ®epepaumm 3a nepuog, ¢ 2010 no 2023 rof, OLEHUTL UX TEHAEHLMM U NOCTPOMTL NPOrHOCTUYECKUE MOLENN.
Marepuanbl u Metopbl. [poBeAEH PETPOCMEKTUBHDINA aHANM3 MHOMOMETHEN AMHAMUKKM NOKa3saTtenei obliei 1 nepBUYHOM
3aboneBaeMocTy HaceneHust henepanbHbix oKpyroB Poccuiickoit Meaepaumm Ha ocHoBe AaHHbIX 3a 2010-2023 rr.
Pesynbtatbl. PocT 0bLueii 3aboneBaemMocTn 3admKcupoBany Bo Beex defepanbHbix okpyrax. Mpu aToM Hambonee BbicOKue
noKasartenu Habnopanu B CeBepo-3anagHoM defiepanbHOM OKpYre, TeMN NpUPOCTa 3a aHaNM3UPYeMblid MEPUOA COCTaBUN
20,39%, HamMmeHee Hu3Kne — B CeBepo-KaBKa3cKoM ¢eaepanbHOM okpyre, TeMn npupocta — 12,634%. B uenom no Poc-
cuiickor Oepepaumnm oTMeyeHa TEHAEHUMA K POCTY NepBuYHOl 3ab0/1eBaeMoCTH, 0 YEM CBMAETENbCTBYIOT 3HaYeHME KO3-
¢uumenTa pocta — 1,046 1 TeMn npupocta — 4,601%. Camble BbICOKME NOKa3aTenu nepBuyHoi 3aboneBaeMocTvt B Nepuos,
€ 2010 no 2023 rop otMeyeHbl B CeBepo-3anagHoM, YpanbckoM U [puBomkckoM defepanbHbIx OKpYrax, rae TeMn npupocTa
coctasun 16,869, 16,279 v 3,293% cooteetcTBeHH0. CaMble HWU3KMe MOKasaTenu nepBUYHOI 3ab0ieBaeMoCTU BbISBMEHDI
B LleHTpansHoM u HOxHOM depepanbHbIX OKpyrax, 0 YEM CBULAETENbCTBYHOT 3HayeHns Koadduumenta pocta 0,992 u 0,979
1 Temn npupocta — —0,786 n -2,126% cooTBETCTBEHHO.

3akniouenue. AHanu3 KoapduumeHTa obuient 3aboneBaemMocTy nokasan, yro ans Poccuiickon ®epepaunm B LenoM 62,88%
BapuabenbHOCTW MoKasaTens 06bACHAETCA M3MEHEHWEM BpEMEHHOr0 napaMetpa. pu 3ToM BbiSIBiEHa HeYCTOWYMBas TeH-
[IEHLMSA K €ro pocTy, @ napameTpbl TPEHA0BOI MOAESN SBSIOTCS CTAaTUCTUYECKY 3HauMMbMu (MAPE=0,97; F . s:,:=9,3169
> Feoummiecon=3,9823; p=0,006). [ina nokasarens nepau4Hoi 3aboneBaeMocTy ycTaHoBneHo, 4to Ana Poccuitckoi Geaepaumm
B LIe/IOM TOJIbKO 43,54% BapuabenbHOCTM NoKa3aTens 00bACHAETCA M3MEHEHUEM BPEMEHHOMO NapaMeTpa U XxapaKTepusyeTcs
HeYCTOI4MBOM TEHAEHLMEN K ero pocTy, NapaMeTpbl TPEHA0BOW MOAEM — CTATUCTUYECKY 3HauuMbl (MAPE=2,24; F ;. =b
2617 > Fyecni=3,9823; p=0,004). TporHo3 obLueit 1 nepar4Hoin 3aboneBaeMocTy HacesieHns Ha CpeAHECPOUHYI0 Neperex-
TUBY NOKa3bIBAET POCT NoKa3aTeneli no BceM denepanbHbiM 0KpyraM. Temnbl npupocTa obLuei 3aboneBaeMocTy HaceneHus
B b0NbLUMHCTBE (efiepanbHbiX OKPYroB, BKYas U Poccuiickyto Pefiepaumio B LENOM, NPEBLILIAKT COOTBETCTBYIOLME MO-
Ka3aTenu rno nepBuMyHoON 3aboneBaeMocTy.

KnioueBbie cnoBa: o6uias 3aboneBaeMocTb; nepeu4yHaAd 3a00/1eBaeMOCTb; TEHAEHLUK; MPOrHos.
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ABSTRACT

BACKGROUND: Morbidity rates serve as key indicators in the comprehensive assessment of public health status. Analyzing
their changes plays a crucial role in developing healthcare management strategies at both federal and regional levels.
Moreover, such data are used for planning the development of medical infrastructure and identifying the resources needed for
its implementation.

AIM: The work aimed to analyze long-term changes in overall and primary morbidity rates across the federal districts of the
Russian Federation from 2010 to 2023, assess their trends, and construct predictive models.

METHODS: A retrospective analysis of long-term changes in overall and primary morbidity rates among the population of the
federal districts of the Russian Federation was conducted based on data from 2010 to 2023.

RESULTS: An increase in overall morbidity was observed across all federal districts. The highest rates were recorded in the
Northwestern Federal District, with a growth rate of 20.39% over the study period, whereas the lowest were in the North
Caucasian Federal District, with a growth rate of 12.634%. In the Russian Federation, primary morbidity showed an upward
trend, as evidenced by a growth coefficient of 1.046 and a growth rate of 4.601%. The highest rates of primary morbidity from
2010 to 2023 were observed in the Northwestern, Ural, and Volga Federal Districts, with growth rates of 16.869%, 16.279%,
and 3.293%, respectively. The lowest primary morbidity rates were observed in the Central and Southern Federal Districts, as
indicated by growth coefficients of 0.992 and 0.979 and growth rates of -0.786% and -2.126%, respectively.

CONCLUSION: The analysis of the overall morbidity coefficient revealed that 62.88% of its variability across the Russian
Federation was accounted for by temporal changes. The trend demonstrated an unstable upward trajectory, and the parameters
of the trend model were statistically significant (MAPE=0.97; F . =9.3169 > F ;= 3.9823; p=0.006). For the primary morbidity
indicator, it was found that in the Russian federation only 43.54% of its variability was explained by changes in the time
parameter. The indicator showed an unstable upward trend, with statistically significant trend model parameters (MAPE = 2.24;
Fec=6.2417 > F ;= 3.9823; p = 0.004). The medium-term forecast indicates an increase in both overall and primary morbidity
across all federal districts. The growth rates of overall morbidity in the majority of federal districts, as well as in the Russian
Federation as a whole, exceed the corresponding rates for primary morbidity.

Keywords: overall morbidity; primary morbidity; trends; forecast.
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OPUIMHATTIBHOE VICCIEOOBAHME

Ob0CHOBAHUE

300poBbe YenoBeKa — Kio4eBoi dakTop 6e3onacHoCTH
HaUMK, BaXKHEWLLMN MHOMKATOP KauyecTBa }KU3HU W KpuTe-
puii coLManbHO-3KOHOMUYECKoro passuTus. KpoMe Toro, ero
MOXXHO paccMaTpuBaTh KaK CTPaTErnyeckyio Lenb coumanb-
HOM NOSUTUKK Nioboro rocyaapcTea. 3L0pOBbE KAXKAOM0 Ye-
NOBEKA, BHe 3aBUCMMOCTY OT BO3pacTa, YpoBHs 0bpa3oBaHus
W couManbHOro cTaTyca, COCTaBIseT 0CHOBY 06LLeCTBEHHOIO
300p0BbS, OTPAKAILLEr0 WHTErpanbHylo COCTOATENbHOCTb
obLLecTBa B KOHTEKCTE BO3AEHCTBUS COLMANbHO-3KOHOMMU-
YECKWX, NPUPOAHO-KITMMATUYECKMX W 3KOOrMYECKUX (aKTo-
pos [1, 2].

YpoBeHb 3ab0/1eBaEMOCTM HACceNEeHUS, KaK OJUH U3 oc-
HOBOMOJAratoLLMX NoKa3aTenen 00LLECTBEHHOTO 3[0POBbS,
OTpaXKaeT couManbHo-3KoHoMuyecKkoe 6narononyume. 06-
LLIeCTBEHHOE 3[0pPOBbE SABMISETCA OJHUM M3 BaKHEMLLWX
(aKTopoB, BAMSIOLLMX HA COLMANIbHO-3KOHOMUYECKOE pas-
BMTWE, HapaAdy C ypoBeHeM 06pa3oBaHua M KBanudbmKaumeil
TpymocnocobHoro Hacenenus. OHO WrpaeT KiOYeBY0 posib
B 0becneyeHMn yCTOMYMBOrO 3KOHOMUYECKOrO pocTa [3, 4.
06LecTBEHHOE 3[10POBbE OTpaXaeT COBOKYMHOE COCTOS-
HWe 3[,0pOBbs HACENEHNA U (aKTOpOB, ero onpeaensLLmX,
4To N03BOJIAET 060CHOBaHHO HOpPMMpOBaTH CTpaTernyeckue
HanpaB/eHWs pa3BUTWA 3A4paBOOXpaHEHUA PeruoHoB. B co-
LManbHoM cdepe NPMOPUTETOM PErNOHAsBHOM MOSIMTUKM Bbl-
CTynaeT YKpenyieHue 1 CoxpaHeHWe 3A40POBbs rpaxaaH [3].

AHanu3 TeHOEHUWW CHUKEHUS YPOBHSA 3[0pOBbS CO-
BPEMEHHOI0 HACENEHUs W CBA3AHHBIX C 3TUM COLMAbHbIX
nocnefcTBUI NO3BOMSET NPOrHO3MPOBaTb MNOTEHLWANb-
Hble MOTepW DyLyLMX NOKONEHMIA, 0bYCNoBMEHHbIE Hepo-
CTaTo4HbIM BHWUMaHMEM K coxpaHeHuto 3popoBbs. Ocobyio
006eCMOKOEHHOCTb BbI3bIBaET HEOOPaTUMOCTL HeraTMBHbIX
MpOoLLeCcCOB, CBSA3aHHbLIX C PAcrpOCTPaHEHWEM OTAENbHbIX
BMAoB 3aboneBanuii [6, 7]. CocTosHWe 300p0BbS HaceNeHus
OLLeHMBAIOT N0 AMHAMUKE MOKasatenen 06LLien U nepBUYHOI
3abonesaemoctu. CornacHo AaHHbIM DefiepanbHoii cyxob
rocyAapcTBEHHOM CTaTUCTMKM, B Poccuiickoi Pepepaumu
(P®) Temnbl npupocTa o6LLen 3aboneBaeMoCcTM NpeBbllla-
10T NPUPOCT NEPBUYHOM, YTO CBUAETENbCTBYET 0 HapacTaHUu
TEHAEHUMW K XpoHn3aumv 3abonesanuii [8, 91. CoBpeMeHHble
uccnenoBaTeny CBA3bIBAKOT pocT 3aboneBaeMocTu C BHe-
ApeHMeM Bonee TOYHbIX METOAOB AMArHOCTUKU, 0COBEHHO
aKTUBHO pa3BMBLUMXCS B mocnefHue pecstunetus. OpgHako
0[JHOBPEMEHHOE MOBLILLEHME MOKa3aTesnen CMePTHOCTU U UH-
BaJIMHOCTU CBUAETENLCTBYET O (haKTUYECKOM YBENMYEHUN
3aboneBaeMoCTH, KOTOPOE HEBO3MOXHO OOBACHUTb NULLb
COBEpLUEHCTBOBaHNUEM auarHocTuku [10].

lMokasaTenu 3aboneBaeMocT Haubonee TOYHO OTpa-
JalT CyLWecTBYIOLLYI0 COLMaNbHO-3KOHOMUYECKYD 06-
CTaHOBKY KaKk B CTpaHe B LIeJIOM, TaK M HEenocpesCcTBEHHO
B KaXX[0M eé pervoHe. KpoMe Toro, Ha 0CHOBaHWM aHann3a
BbILUEOMUCAHHBIX MOKa3aTeNlell MOXHO 0XapaKTepu3oBaTb
YPOBEHb [OCTYMHOCTM U Ka4yeCTBa MeAMLIMHCKON MOMOLUM
Hacenenuio [11].
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JKoNorna HenoBeka

N3yyenne gmHaMuky nokasatenen 3abonesaeMocTu no-
3BOJISIET YCTaHOBUTb 3aKOHOMEPHOCTH, BAUAlOLLMe Ha bnaro-
MoJTy4Me W KauecTBO JKU3HW HaCeNeHWs, BbiSIBUTb NPo6ieMbl
B OpraH13aumm 3[jpaBo0XpaHEHUs Ha PerMoHaNbHOM YPOBHE,
a TaKwe oueHUTb 3dPeKTUBHOCTL JieuebHO-amnarHocTuye-
CKMX, MPOGUNAKTUYECKMX U OPraHU3aLMOHHBIX MEPONPUATHN,
HanpaBNEeHHbIX Ha CHUXEHWe BO3LENCTBUA Hebnaronpusr-
HbIX (DaKTOpOB BHELLHEN Cpespl.

KpoMe Toro, nx aHanu3 AaéT BO3MOXKHOCTb OLEHUTb 3¢-
(EKTUBHOCTb AEATENBHOCTU BCEW CUCTEMBI 3[,paBOOXPaHEHNS,
BbISIBUTb €€ CUJTbHbIE U Cabble CTOPOHBI, a Takke 060CHOBaTb
Mepbl M0 ONTUMU3ALMM OpraHM3aLMu MeULIMHCKON MOMOLLM
KaK Ha (efiepanbHoM, TaK U perMoHabHOM ypoBHsix [12, 13].

BbilweonucaHHble laHHbIE UMEKT NepBOCTENEHHOE 3Ha-
YeHue ANS OpraHoB YrpaBneHWs 34paBOOXpaHEHUEM, No-
CKOJIbKY OHU CJTy)KaT OCHOBOM ANA TEKYLLEro U NepcrnexkTuB-
HOrO MNIAHMPOBaHWA, @ TaKXKe [JIA NPUHATMSA ONepaTMBHbIX
ynpaBneHYeckux peweHuin. 0becneyeHne yCTonumMBOro pas-
BMTUS FOCYAapCTBa peanusyioT NyTEM BHEAPEHUS NPorpamMMm-
HbIX MepOMpUATUIA, HanpaBfieHHbIX Ha COXPaHEHME M YKpe-
nyieHue 340poBbA Hacenenms [14, 15].

OnHMM 13 NPUOPUTETHBIX HANPaBNEHWI roCyLapCTBEHHOM
nonuTvkM B PO Ha NpoTSXEHMM NocnefHUX NeT OCTaéTcs
(opMupoBaHUe NPUBEPXEHHOCTU HACENIEHUA K 340pOBOMY
00pasy KW3HK, YBENIMYEHUE MPOSOMKMTENBHOCTU MKU3HM,
CHUXKEHWEe CMEepTHOCTW U MHBAJIMAHOCTH, a TakkKe oblee
ynyyLeHe noKasaTeneii 300poBbs. [JaHHble Lenv nocneno-
BaTe/IbHO peanu3ytoT NMocpeCcTBOM HaLMOHAMbHBIX MPOEKTax
1 roCyAapcTBEHHbIX Nporpammax [16].

TaK, HaLWoHanbHbIN NPoeKT «[PoAcMKUTENbHASA U aKTUB-
Hasl }M3Hb» HanpaB/eH Ha YBEIMYEHWUE 0XKMAAEMOI NpoJoN-
XUTENBHOCTM XM3HKM 10 78 net u 81 roga k 2030 n 2036 ropy
COOTBETCTBEHHO. 3afa4yaMu NpoeKTa ABNAIOTCS:

* MOBbILLEHUE JOCTYMHOCTU W KayecTBa MeAMLMHCKOI
MoMoLLM, NeKapCTBEHHOro obecneyeHus, coBepLUEH-
CTBOBaHWe CUCTEMbI MEAVLIMHCKOro 06pa3oBaHus;

* YBE/IMYEHME 0XBaTa HaceneHus NpoQUIaKTUHECKUMM
MeMLMHCKUMU 0CMOTPaMM M IUCTIaHCepu3aLmven;

* yCTpaHeHWe KafpoBOro eduumTa B YUPEXAEHUAX
3[1paBOOXPaHeHNS;

 CHWxeHue auddepeHumaumm 3apaboTHoi nnatbl Me-
JMUMHCKMX pabOTHUKOB COMOCTaBMMON KBanMuKaLmm
BHE 3aBUCHMOCTU OT OpraHW3aLMOoHHO-NpaBoBoi (op-
MbI U YPOBHS MEJVLIMHCKOMN OpraHu3aumm;

* YCKOpeHue TEMMOB pa3BUTUS LM(POBOro 34paBooxpa-
HeHus B cyObekTax PO.

C 2025 ropa npeanonaraloT BHeAPEHUE HANOrOBbIX Bbl-
4eTOB [181 FPaXAaH, CUCTEMATUYECKM OCYLLECTBIAIOLLMX KOH-
TPO/b 33 COCTOSIHWEM CBOEr0 3[,0POBbS, BELYLUMX AKTUBHBbIN
06pa3 u3HW, BKIIIOYAs 3aHATUA CMIOPTOM, a TaKKe NPOXoAs-
LUMX NPOdUIAKTUYECKIUE MeAULIMHCKME OCMOTPbI C LieSbi0 paH-
Hero BbIABNIEHWSA U NpefoTBpaLLeHus 3abonesaHuii [17, 18].

AHanus auHaMuKM nokasaTtenei 3abonesaemo-
CTU MO3BONSET BbIABNATL NPUOPUTETHbIE HaNpaBieHUs
ANs yrnybnéHHoW OLeHKN 3DQEKTUBHOCTM peannsyeMbix
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neyebHO-NpoPUNAKTUYECKUX M CTPaTErMyeckux Meponpu-
ATUA Ha BCEX YPOBHAX CMCTeMbl 3ApaBooxpaHeHus. Kpome
TOO, OH CNYXUT OCHOBOW ANS MNIaHUPOBAHWUA KafpoBOro CO-
CTaBa Bpayei 1 CpefHero MeMLMHCKOro NepcoHana, onTu-
MarbHOro pacnpefeneHns MegULMHCKUX PECYpPCOB, pacyéTa
KOeyHoro (OHAa W pasBUTUS JpYrux 37eMEHTOB MH(pa-
CTPYKTYpbI 3npaBooxpaHerus [19, 20].

Llens

lMpoaHanu3npoBaTb MHOFOMETHIOW [AMHaMUKY 06LLei
W nepBuyHOW 3aboneBaeMocTM HaceneHus depepanbHbix
okpyroe P® 3a nepuog c 2010 no 2023 roa, oueHUTb UX
TEHAEHLUUW 1 NOCTPOUTb MPOrHOCTUYECKWE MOAENN.

MATEPWUAJIbI U METOA bl

Wccneposanue nposogaunm ¢ uioHs 2023 r. no sHBapb
2025 r. [ins nonyy4eHns HeobxoanMOoi MHDOPMaLMM UCTIONb-
30BaHbl AaHHble, U3BNEYEHHbIE U3 0bMLMANBHBIX CTAaTUCTU-
yeckux Matepuano QepepanbHoii cybbl Focy1apCTBEHHO
cTatucTuKK'.

06beKTOM UccneoBaHUs ABNSETCA 3aboneBaeMocTb Ha-
cenenus PO, a npeAMeTOM — MoKasaTesn 00LLei U NepBuY-
HoM 3aboneBaeMocTy No efepanbHbIM OKpYraMm.

lpoBoannK peTpocneKTUBHOe HabmogeHue 3a MoKasa-
TenAMK 0bLiel 1 nepBUYHOK 3ab0s1EBaEMOCTU HaceneHus
QenepanbHbix okpyroB PO, noctpoeHHoe Ha cbope u aHa-
nu3e nokasatenen 3a 2010-2023 rr. Coop craTcTMYeCKOM
MHbOpMaLMKM OCYLLECTBIANM HA OCHOBE AaHHBIX MpUNoXe-
HWK (B pa3spe3e cyobeKkToB PY) K cTaTMCTUYECKUM COOpHUKaM
«3ppasooxpaHenme B Poccun»'? [21].

CTaTMCTUYECKUM aHanNu3

[nga cTatuctnyeckoit 06paboTKM NOyYEHHBIX AaHHBIX UC-
nonb30BaaM MaTeMaTUKO-CTAaTUCTUYECKNE METOADI, BKITKOYas
PacyeT basnCHbIX U cpeaHNX KO3 dULMEHTOB pocTa, TEMNOB
NpUpPoCTa W HapalLMBaHWsA, KO3PGOULMEHTOB OMnepexeHus,
a TaKXKe aHa/M3 CTeneHu COOTBETCTBUS TPEHAOBOW MOAENM
UCXOAHBIM [1aHHBIM C MCMOJb30BaHUEM CPefHeid abcomioT-
HOM NPOLIEHTHOM OLWMOKU 1 KpuTepus Duiuepa oS OLEHKH
HapexHocTu. MocTpoeHbl NporHocTUYeckue Moaenu obuuei
U nepBuYHOM 3aboneBaeMocTv No QefepanbHbIM OKpYraMm
Ha 5-NeTHUM Nepuof, C NOCiefyHLei OLEHKOW X TOYHO-
CTW U [LOBEPUTESIbHbIX MHTEPBANOB NOAYYEHHbIX 3HAYEHWIA.
CTaTUCTMYeCKyl0 3HAYMMOCTb BCEX NPOBOAWMBIX B paboTe
PaCcyETOB OLEHMBANM Ha YpoBHe p He MeHee 95% (p <0,05).
TecTvpoBaHue BbINOJIHEHWSA YCNOBUS HOPMaNIbHOCTH pacripe-
LENEHNs UcCeyeMblX AaHHbIX NPOBOAMIM C MCMOJb30Ba-
HueM nporpamMmbl Microsoft Excel” (Microsoft, CoeguHéHHbIe

OdrupanbHbii caint GeaepansbHoit Ciybsl rocyapcTBEHHO CTaTCTL-
Ku [uHTepHeT]. PoccTar. Pexm mocTyna: https://rosstat.gov.ru [lata 06-
pawenms: 09.12.2024.

2 POCCUMCKWI CTaTUCTUYECKUIA exeroaHnk 2023, uuTepret]. B: Qepe-
panbHas cyxba rocyaapctBeHHomn ctatnuctukn, 2023—-2024. Pexxinm ao-
ctyna: http://ssl.rosstat.gov.ru/storage/mediabank/Ejegod_2023.htm
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LLitaTbl AMepWKK) M NOCTPOEHUEM HOPMasbHOrO rpaduKa Be-
positHocTei (Normal Probability Plot).

WNHTeHCWMBHOCTb AMHAMUYECKUX NpoLeccos, hopMupylo-
LUMX TpeHAbI 3aboneBaeMoCTH, OLIEHWBANM C UCTI0Nb30BaHM-
eM CrefyHoLLMX NoKa3aTenei.

ba3ncHbIM KO3 dUUMEHT pocTa, OTpaatoLWmii COOTHO-
LUEHME MEXAY ABYMS YPOBHAMU AVMHAMUYECKOrO psfa:

Kp6as. = o ' (1)
YVi-1
rAe y;— 3HayeHue NoKasatens nocneayloLLero ypoBHs pAaa;
Y;.; — 3Ha4yeHue NoKasatena npeablAyLLero YpoBHA psaa.

Temn npupocTa, XapaKTepu3yHoLLMin NpOLEHTHOE U3MeHe-

HUe YpoBHS 06LLe MW NepBUYHOI 3a00/1EBaEMOCTH:

T, =2 Y0 400%, )

P Yo
rAe y;— 3HayeHue NoKasatens nocieayoLLero ypoBHs pAaa;
Y — 3Ha4eHuWe noKasatena npeaplAyLLero ypoBHA paja.
KoadduumeHT onepexeHus, NpUMeHsIeMbIi 418 CpaBHU-
TENIbHOT0 aHanM3a AMHaMUKKM B cybbeKTax PO oTHocUTENbHO
00LLLEPOCCUIMCKIUX MOKa3aTeNel ¢ Lenblo BbiABNEHUA Pasiin-
UMit B CKOPOCTU U3MEHEHMM:

K
p;
K. ©)
Di-1
roe K, — KoadduumeHT pocra nepsoro paaa; K, ; — ko3d-
(Gu1uUMeHT pocTa BTOpOro paga.
Temn HapaLLuBaHMs, OTPAXAIOLLMN CKOPOCTb YBENMYEHNUS

33b0/1eBaEMOCTN BO BPeMeHH, PacCunTbiBau no Gpopmyne:
_ Ayui
V1

rae Ay, — uenHoi abComOTHLIA MPUPOCT; y; — YPOBEHS,
MPUHATBLINA 32 NOCTOSHHYIO 6a3y CpaBHEHMS.

Ananus obwen TenaeHumMn nposoaunu no TpeHay (7)
C NPUMEHEHWEM aHANIMTMYECKOTO BbIPAaBHUBAHWSA, ONUCaH-
HOMY (YHKLMEN NONMHOMA BTOPOIA CTENEHM:

y=a+a-t+a-t? (5)

Konep. =

Ty , @

rae a — noKasaTtenu YpoBHel psaaa; t — BpeMEHHbIE WH-
TepBanbl.

OueHKy CTeneHW COOTBETCTBUS TPEHLOBOW MoLenu uc-
XOAHbIM [aHHbIM NPOBOAWAM MO NapameTpaM TeHAeHLUH
METOA0M HaUMeHbLUMX KBAJpaToB, UCMONb3ys KOIQUUMEHT
feTepMuHaumun (R?). B 3aBMCMMOCTH OT €ro 3HaueHus TeH-
[leHuMI0 KnaccudmumpoBanm Kak HescHas (R? B avanasoHe
ot 0 1o 0,39), HeycToitunsas (R?B ananasoHe ot 0,4 o 0,69)
WK BblpaxeHHas yctoiumsas (R?B ananasone ot 0,7 oo 1).

OueHKa TOYHOCTM TPEHAO0BOM MOAENW NpeAycMaTpuBana
TaKKe PacyeT cpefHed abCoNOTHOW MPOLEHTHOM OLUMOKM
(Mean Absolute Percentage Error, MAPE) no ¢opmyne:

n
—“ 100%, (6)

1 E
MAPE =—Z
n

=117t
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rAe n — KONN4ecTBO NepuosoB; i — YneH paaa; E; — pas-
HOCTb MeXAy (aKTUYEeCKUM M annpoKCUMUPYEMBIM 3Haye-
HUAMY; y; — (aKTUYeCKoe 3HayeHne pe3ynbTaTUBHOrO Mpu-
3HaKa.

Mpu 3Ha4eHun MAPE <10% To4HOCTb TPEHLOBOW MOfeNM
oLeHMBanM Kak Bbicokas; oT 10 po 20% — Kak xopoluas;
ot 20 no 50% — Kak ynoBneTBopuTenbHas; bonee 50% —
KaK Heya0BneTBOpUTENbHAS.

3ateM c noMolubto F-kputepus Ouiwepa nposepeHa
OLEHKa HaAfEXHOCTM TPEHLOBOW MOJENM Ha OCHOBaHWUM

hopmynbl:
RZ
T1-R?

rae R? — KoadhduUMEeHT AeTepMUHaLIMK; N — YKUCTO napa-
MeTPOB ypaBHEeHUs TpeHAa.

PacuéTHoe 3HaueHue F-KpuTepus cpaBHUBaNK C KpUTUYe-
CKWUM 3HaueHueM F-kpuTepusa no Tabnuuam pacnpeneneHus
Ouwepa. Ecnv B pesynbrarte cpaBHeHns i > Fupmmsecinis
TO NpY 3alaHHOM YPOBHE 3HAYUMOCTM FUMOTE3Y O HAAEKHO-
CTU MOZENN NPUHUMANH.

Mogenu obuieit n nepeuyHoit 3aboneBaeMocTu C ro-
PM30HTOM MPOrHO3MPOBaHMA B 5 NET MOCTPOEHbI N0 JIMHUM
TPeHAa NyTEM NOACTaHOBKU B ypaBHeHWe 3HaYeHWI BpeMeHH
f, COOTBETCTBYIOLLMX Nep1OoAY NPOrHo3a:

t=n+1L...n+0L ®)

F (n—2), @

rae n + — To4eyHas NPOrHo3Has OLEHKA 3HaYeHUs YPOBHS
B TOUKe n + .

[ins onpeneneHns TOYHOCTU MPOrHO3a MoKasaTenei 06-
LLie M NepBUYHOM 3ab0/1eBaEMOCTH paccunTaH KO3 puumeHT
HecooTBeTCTBUA Teiina no dopmyne:

rae y, — QaKTnyeckoe 3HayeHue NoKasaTens Ha MOMEHT
BPEMEeHM; ¥ — 3Ha4YeHWe NoKasaTess, Moay4eHHoe ¢ NoMo-
LLIbI0 MOJENN.

MporHocTMYeCKylo MOAEeNb CYMTanM NpPUEMNIEMON, ecnu
BE/IMYMHA OLUMOKM He BbIXOAWUNA 33 €€ KPUTEPUANIBHOE 3Ha-
yeHue, paBHoe 1.

[loBepuTenbHbIi WHTEpPBaN 1A MaTeMaTUYECKOro 0Xu-
AaHuA (U) Npy HopManbHOM pacnpefeneHuy NpU3HaKa u He-
M3BECTHOM AMCMEPCMM MPWU NPOTHO3UPOBAHWM KO3QdULM-
eHTOB 00Llen 1 nepBuyHoi 3aboneBaeMoCcTU onpeaensnm
no gopmyne:

—_ ta-za —_ ta.za
X —— <x+—, (10)
N Jn
rne X — cpefHee 3Ha4eHue; N — YUCN0 HabnoaeHWN.
PE3Y/1bTATHI
YcTaHOBMEHO, 4YTO 3@ aHaNu3MpyeMbld  nepu-

op obwas 3abonesaeMocTb HaceneHud B LUesoM no PO
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XapaKTepu3oBanacb HeyCTOWYMBOWM TEHLEHUMEH K pocTy
(R%=0,6288). C 2010 no 2013 roa oTMeueHo eé yBenm4eHue
Ha 1,18%, Torpa Kak c 2014 no 2015 rog — HesHauuTeNbHOE
cHukenue Ha 0,29% no 6asucHomy Temny (tabn. 1). C 2016
no 2019 ron Bo306HOBNEHA TEHAEHUMS K YBESMYEHMIO CO
cpegHuM TemnoM Hapauenus 0,73%. B 2020 ropy Habnio-
[aNnn CHUXeHWe YPoBHA obLued 3abonesaeMocTu Ha 5,32%
no cpasHenuo ¢ 2019 rogoM. B nocnepyrowmii nepuog,
¢ 2021 no 2023 rop, BbISBNEH CTabUNBHBIA POCT 3HAYEHMUIA
MoKasaTens Co CPefHMM TeMnoM Hapaiienus 3,31%. Hau-
bonbluee yBenuyeHne 3apeructpupoBaHo B 2021 rogy —
11 139,5 cnyyas Ha 100 Tbic. HaceneHus; MaKcMManb-
Has ybbinb — B 2020 rogy, coctasuswas 8770 cnyyaes
Ha 100 Tbic. HaceneHus.

B LleHtpansHoM denepansHoM okpyre (L®O) B nepuon,
¢ 2010 no 2016 rop obuias 3aboneBaeMocTb XapaKTepu3o-
BaJlacb BbIPAKEHHOM YCTOMYMBOI TEHAEHUMEN K CHUXEHUIO
(R%=0,9841), npu cpeaHem Temne Hapauienns 0,985 u 6a-
3UCHOM Ybbinn Ha 4,71%. HaumHas ¢ 2016 ropa Habnofanm
yBENMUYEHWe NoKa3atens obLuein 3aboneBaeMocTH HaceNeHns
Ha 8,36% c u3MeHeHMeM xapaKTepa TEHAEHLMM Ha HEeYCTOM-
umsyio (R?=0,6507) (cM. puc. 1). B 2023 roay no cpaBHeHmio
c 2022 oTMe4eHO yMeHblueHue obLueit 3aboneBaeMocTu
Ha 940,2 cnyyas Ha 100 Tbic. HaceneHus, uiv Ha 0,6%. Mak-
CUManbHbIi npupoct 3adukenposad B 2021 rogy (9260,5 cny-
yas Ha 100 Tbic. Hacenenus), MaKcuManbHas ybbinb —
B 2020 rony (4316,7 cnyyas Ha 100 Tbic. HaceneHus).

YBenmuenue obueii 3aboneBaeMocTy 3aperucTpupoBanu
BO BCeX (efiepanbHbiX OKpyrax, 0iHaKo Mbl yCTaHOBUIM Tep-
PUTOPUM C CaMbIM BbICOKMM W HU3KWUM MOKa3aTesneM obLuelh
3aboneBaemocty (cM. Tabn. 1). B yactHocT, Hanbonbluve eé
nokasatenn 3apeructpupoBaHbl B 2023 ropy B CeBepo-3a-
nagHoM depepansHoM okpyre (C3M0), MpusonkckoM depe-
panbHoM okpyre (NM0) u CubupckoM depepanbHOM oKpyre
(C®0). B 10 e BpeMs caMasn BbICOKast UHTEHCMBHOCTb AWHA-
MWK 06LLei 3aboneBaeMocTH yCTaHOBNIEHA NS YpanbcKoro
(benepanbHoro okpyra (YOO) n CeBepo-3anagHoro depe-
panbHoro okpyra (C3®0).

HaumeHblune nokasatenu obuweit 3abonesaeMocTu
B 2023 ropy 3apeructpupoBaHbl B CeBepo-KaBka3ckoM
denepanbHoM okpyre (CK®O) (cM. puc. 1). Tpu 3ToM Ha-
BNtofanM [0CTaTO4YHO BLICOKMM KO3 @UUMEHT pocTa U 3Ha-
UNTEJNIbHYI0 MHTEHCMBHOCTb AMHaMuKM 3a nmepuof ¢ 2010
no 2023 roa. [JvHaMuyeckue npoLecchbl HOCUIM HEYCTOWYM-
Bblit xapaKTep (R?=0,5171). B yactHocTH, B aHanM3MpyeMblit
nepuop AMHaMMKa obLueli 3aboneBaeMocTu HaceneHus CKOO
XapaKTepu3oBanacb BOSHOOOPA3HbLIM TUMOM M3MEHEHUMN.
B 2010-2013 rr. oTMeueHo yBeNMYeHUe [LaHHOrO MoKasa-
TeNIA CO CPeAHMM TeMNoM Hapaluenus 2,973%. B 2014 ropy
3aMKCMPOBAHO HE3HAUUTESIbHOE CHUXEHMe: 6a3ncHbIN
Temn yobinm coctasun 1,915% no otHowewmto K 2013 rogy,
npu coxpaHeHun TeHgeHumn u B 2015 roay. C 2016 ropa
yepefoBaHMe NEPUOAOB MOBLILIEHUSA W CHUKEHUS MOKa3a-
TeNs ConpoBOXAanocb GOpMMPOBaHWEM YCTOMYMBON TeH-
[eHUMM K YBennueHmio oblieit 3abonesaeMoctu (R%=0,7803),
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Ta6nuua 1. 06Lias 3aboneBaeMocTb HaceneHus no GeaepanbHbIM okpyraM Poccuiickoii Oepnepaunm 3a 2010-2023 rr. (Ha 100 Thic. HaceneHus)

Table 1. Overall morbidity in the population of the federal districts of the Russian Federation, 2010-2023 (per 100,000 population)

Topsl PO Lioo C300 to®0 CK®O neo yoo Coo J®0

Year RF CFD NWFD SFD NCFD VFD UFD SIBFD FEFD
2010 1593633 1521794 1807183 1386279 1181585 1797345 1471524 166 6693 150 6654
2011 1603995 1493772 1800958 1397380 1219406 1810955 1509909 1727823 1547592
2012 1605780 1493735 1827416 1414770 1241301 1800786 1504606 1722706 153 346,6
2013 1612415 1478000 1820734 1426187 1287050 1807957 1528826 1746678 1542538
2014 160 6703 1468519 1848527 1411244 1262400 1815388 1520429 1750579 1515884
2015 1602078 1446730 1901167 1389904 1246937 1812572 1534184  174588,6 153 4454
2016 1616284 1448013 1977505 1424245 1273996 1802449 1572377 1751955 1532672
2017 1617760 1450133 1981395 1442713 1270885 1777843 1606125 1761393 152 426,2
2018 163 4852 1470547 2016657 1475860 125193,6 1794615 1632349 1796633 1522290
2019 1648814 1498065 2009047 1503577 127550,1 1807505 1652667 1774145  154316,7
2020 156 1114 1454898 1845440 1397487 1230134 1701515 1587890 1656108 1463653
2021 1672509 1547503 2034369 1476792 1283079 1815496 1731113 1788866 159 2096
2022 1728279 1578433 2188401 1472722 1298230 1903891 1809364 1832234 1673405
2023 1719548 1569031 2175645 1436734 1330748 1928546 1772491 1801768 1657628
Koacbdmument pocra (K)) 1,079 1,031 1,204 1,036 1,126 1,073 1,205 1,081 1,100
Growth coefficient (G,)
Temn npupocTa, % 7,901 3,104 20,389 3,639 12,634 1,299 20,453 8,104 10,021

Increase rate, %

Mpumeyarue. PO — Poccuiickas Penepaums; LLOO — LienTtpanbHblit beaepanbHbii okpyr; C3M0 — Cesepo-3anafHbii heaepanbHbii okpyr; 0G0 — 10x-
Hblit henepanbHbii okpyr; CKOO — Cesepo-Kaskasckuii henepanbHbii okpyr; PO — MpusomkcKuin henepansHbli okpyr; YOO — Ypanbckui denepans-
Hblit oKpyr; CPO — Cubmpckuii denepanbHbli okpyr; AP0 — [lanbHeBoCTouHbI hefepanbHbii OKpyr.

Note: RF, Russian Federation; CFD, Central Federal District; NWFD, Northwestern Federal District; SFD, Southern Federal District; NCFD, North Caucasian
Federal District; VFD, Volga Federal District; UFD, Ural Federal District; SIBFD, Siberian Federal District; FEFD, Far Eastern Federal District.

npu cpefiHeM ypoBHe TeMmnoB Hapallenus (0,886%). B 2023
no cpasHeHuio ¢ 2022 rofom obLuas 3aboneBaeMocTb Hace-
nenns CKOO ysennuyeHa Ha 3251,8 cnyyas Ha 100 Toic. Ha-
cenenus, um 2,5%. MakcuManbHbIii NpupocT HabnwopatoT
B 2021 rogy — 5294,5 cnyyas Ha 100 Tbic. HaceneHus,
MaKcuManbHylo yobinb — B 2020 rogy (4536,7 cnyvas
Ha 100 Tbic. HaceneHus).

AHanus 3aBucuMocTv KoadduumeHTa obuyen 3abonesa-
€MOCTU HaceneHust T BpeMeHu nokasan (Tabn. 2): 62,88%
BapuabenbHoCTV Nokasatens B uenoM no PO obycnoeneHsi
M3MeHEHMEM BPeMEHHOr0 NapaMeTpa, YTO YKasbiBaeT Ha He-
YCTOWYMBBINA XapaKTep TEHAEHLMM NPU HAAEKHOCTH NapaMe-
TPOB TPEHA0BON MOJENH.

BbicoKas 3HaUMMOCTb TPEHA0BOM MOZENW NPU BbIpaXeH-
HOM YCTOYMBON TEHAEHUMM K yBennyeHmio obLueid 3abone-
BaeMocTH yctaHosneHa ansa Ld0, C3d0, YOO (cm. Tabn. 2).

HeycToiiumBbIi xapakTep TeHAEHUMM K pocTy obLiei 3a-
boneBaeMoCTy xapaKTepeH 1S TPEX (eepanbHbIX OKpYroB:
t0xHoro denepansHoro okpyra (KOPO), CKOO v danbHeBo-
CTo4HOro eaepansHoro okpyra (A®0) (cM. Tabn. 2).

Mpn 3TOM, ecnu HafEKHOCTb TPEHAOBbIX Mopenei
ana CKOO0 u 00 nopaTBep:aaeTca pacyETHLIMU 3HAYEHUSIMM

D0l https://doi.org/10.17816/humeco656740

nokasarened, 1o ana OO0 cratucTuyeckas 3HaYMMOCTb
YPaBHEHUS OMHAMUKK, NPOBEPEHHAs C MOMOLLBI0 KpUTepus
Ouwepa, He NOATBEPKAEHA (CM. Tabn. 2).

HescHbIli xapaKTep TeHOEHUWM YCTaHOBNEH AN ABYX
¢benepanbHbix okpyros P®: MO0 n COO, B KoTOpbIX NOKa-
3aTesm obLueli 3a601eBaEMOCTU HaXoOAATCS NOA BAMSHUEM
BpeMeHHoro (aktopa TonbKo B 38,71 n 35,67% cnydaes co-
OTBETCTBEHHO, @ NapaMeTpbl TPEHLOBOW MOJENM, YTO BMOJIHE
NIOTUYHO, CTAaTUCTUYECKN HE3HAYMMBI (CM. Tabn. 2).

Pacyét mporHocTMyeckux Mogenen no3BosMA onpege-
JUTb, YTO CaMble BbICOKME KO3 duuMeHTbI 0bLei 3abone-
BAEMOCTW B CPELHECPOYHON MepcrneKTuBe chopMUpyTCS
B C300, NM®O u YOO, yto Ha 21,0, 11,3 n 9,78% cooTseT-
CTBEHHO bonblue, yeM B LienoM no PO (tabn. 3).

B cBoto ouepesib, CaMbli HU3KWIA ypoBeHb 0bLL el 3abone-
BAaEMOCTU NPOrHO3MpYKOT (cM. Tabn. 3).

YctaHoBneHo, 4to B LenoM no PO HabniopaloT TeHaeH-
LMI0 K YBEJIMYEHMIO NepBMYHON 3abonieBaeMocTu (Tabn. 4).
CaMbli BbICOKWM POCT 3HAYeHMI NOKa3aTesiei NepBuYHOiA 3a-
bonesaemoctn ¢ 2010 no 2023 roa otMeueH B C300 u YOO.
Y6binb nepBUYHOM 3ab0MEBAaEMOCTW BbISIBNIEHA TOJIbKO
B ABYX peruoHax: LIM0 1 K0DO, npu BbICOKON MHTEHCUBHOCTH
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Puc. 1. CpeaHue ko3 duumMeHTHI pocTa v onepexeHuns nokasateneli obLuei 1 nepeuyHoi 3aboneBaeMocTy HaceneHus enepanbHbIX OKpYroB Poccuickoi
®epepaunn. PO — Poccuiickas Depepauns; LO0 — LieHTpanbHblii defepanbHblil okpyr; C300 — CeBepo-3anaaHbiid enepanbHbiid okpyr; OO0 —
t0xHbI depnepanbHbiit okpyr; CKOO — Cesepo-KaBkasckuit deaepanbHbiii okpyr; MO0 — Mpusomuckuii dpenepanbHbiin okpyr; YOO — Ypanbckuii
denepanbHbii okpyr; COO0 — Cubmpckmii denepanbHbii okpyr; 100 — [lanbHeBOCTOuHbIN hefepanbHbii okpyr; Kp — koadduumeHT pocta; Konep —

KO3 OULMEHT onepexeHus.

Fig. 1. Average growth and lead coefficients for overall and primary morbidity indicators across the federal districts of the Russian Federation. RF,
Russian Federation; CFD, Central Federal District; NWFD, Northwestern Federal District; SFD, Southern Federal District; NCFD, North Caucasian Federal
District; VFD, Volga Federal District; UFD, Ural Federal District; SIBFD, Siberian Federal District; FEFD, Far Eastern Federal District; Kp, growth coefficient;

K, lead coefficient

Tabnuua 2. lokasaTenn Ka4yecTBa M CTaTUCTUHECKON 3HAUMMOCTW NOSIMHOMUHANBHBIA TPEHLOBLIX Mofeneil obLien 3aboneaeMocTi no deaepanbHbiM

okpyraM Poccuiickoii Depepaunm

Table 2. Quality indicators and statistical significance of polynomial trend models of overall morbidity in the federal districts of the Russian Federation

CybwekTbl Poccuitckon Pepepaumm ) 0 R SP—

Federal Districts of the Russian Federation R MAPE, % Feacand Fg P
Poccuiickas Oepepaups 0,6288 0,97 93169 > 3,9823 0,006
Russian Federation
LleHTpanbHbI defepanbHbIi OKpyr 0,8289 0,93 26,6439 > 3,9823 0,003
Central Federal District
CeBepo-3anafHbin GefepanbHbii OKpyr 0,7591 2,08 17,3274 > 3,9823 0,006
Northwestern Federal District
t0HBIM heaepanbHbIN OKpyr 0,4401 1,41 3,3225 < 3,9823 0,063
Southern Federal District
CeBepo-KaBka3ckuin hefepanbHbIin OKpyr 05125 1,47 12,615 > 3,9823 0,003
North Caucasian Federal District
MpyBOMKCKMIA befiepanbHbIf OKpYr 0,3871 15 3,4733 < 3,9823 0,222
Volga Federal District
Ypansckuin hefepanbHbIA OKpYr 0,9051 1,31 52,4358 > 3,9823 <0,001
Ural Federal District
Cubwpckmia hepepanbHbIi OKpyr 0,3567 1,29 3,0499 < 3,9823 0,125
Siberian Federal District
[lanbHeBOCTOUHBIN dheaepanbHbIn OKpyr 0,5641 1,54 7,118 > 3,9823 0,038

Far Eastern Federal District

IMpumeyanue. R? — voadhduumenT aetepMuHaumy; MAPE (Mean Absolute Percentage Error) — cpeanaa abcanioTHas NpoLieHTHas olumnbka; F — KpuTepuii

Ouwepa.
Note: R?, coefficient of determination; MAPE, Mean Absolute Percentage Error; F, Fisher's test statistic.

DOl https://doiorg/10.17816/humeco656740
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Ta6nuua 3. MporHo3s 1 oLeHKa KayecTBa NporHo3a obLLel 3aboneBaeMocTH HaceneHus Mo defepanbHbiM okpyram Poccuiickont Gepepaumu
Table 3. Forecast and forecast accuracy assessment of overall morbidity in the federal districts of the Russian Federation

Ekologiya cheloveka (Human Ecology)

CybbexTbl Poccuiickoii Gepepaumn MporHo3 Ha 2028 rog, Ha 100 Teic. HaceneHus 95% K K;

Federal Districts of the Russian Federation Forecast for 2028, per 100,000 population 95% CI Theil's U
Poccuitckas ®enepaups 186 341,6 175 884,39-196 798,81 0,017
Russian Federation
LleHTpanbHbI defepanbHbIi OKpyr 157 938,2 154 527,5-158 5638,4 0,0118
Central Federal District
CeBepo-3anafHbin GefepanbHbIA OKpyr 225 468,9 195 906,83-233 650,05 0,0317
Northwestern Federal District
tO3KHbI hepepanbHbIi OKpyr 144 642,8 129 936,27-148 529,69 0,0187
Southern Federal District
CeBepo-KaBka3ckuin heaepanbHbli OKpyr 146 531,8 137 518,8-155 237,19 0,0196
North Caucasian Federal District
[MpvBoMKCKMIA befiepanbHbIi OKpYr 207 400,3 192 430,66-222 369,98 0,022
Volga Federal District
YpanscKuin hefepanbHbIA OKpYr 204 569,4 192 780,53-216 358,29 0,0195
Ural Federal District
Cubumpckumii hepepanbHbIi OKpyr 180726,9 166 573,41-194 880,55 0,0215
Siberian Federal District
[lanbHeBoCTOuHbIN hefepanbHbIi OKpyr 185 650,8 172 144,09-199 157,53 0,0232

Far Eastern Federal District

lMpumeyanue. [IN — poseputenbHbIi vHTepBar; Ky — KO3(G@UUMEHT cooTBeTCTBIA Teiina.

Note: Cl, confidence interval; Theil's U, Theil's inequality coefficient.

Ta6nuua 4. NepeuyHas 3aboneBaeMocTb HacenieHus no defepanbHbiM okpyram Poccuiickon ®epepaumv 3a 2010-2023 rr. (Ha 100 Tbic. HaceneHus)

Table 4. Primary morbidity in the federal districts of the Russian Federation, 2010-2023 (per 100,000 population)

lope! PO Loo C300 0®0 CK®0 nao Yoo Coo o0

Year RF CFD NWFD SFD NCFD VFD UFD SIBFD FEFD
2010 785175 744870 862108 692539 618692 862220 800518 805838 812378
2011 797407 735552 861459 710452 654335 876940 825085 845504 836824
2012 79 471,1 73 352,1 862246 717073 664470 865216 816376 846493 827581
2013 800303 722189 859182 72461, 688846 873076 835689 869437 831138
2014 786157 713755 852175 710880 667199 872597 815458 860419 806376
2015 778895 700256 877663 693833 657287 870108 807253 848227 778120
2016 785326 704003 930171 680060 645892  85750,9 82952 850516 793981
2017 779147 696037 935499 680746 641497 838755 826343 849750 795027
2018 78 2131 70 329,1 935946 692266 628951 846012 828437 860532 770085
2019 780158 703497 924812 711985 643667 834609 840233 836193 771215
2020 75 840,1 700742 88358 660800 618515 813737 836966 806579 745965
2021 852955 780676 1030116 747384 682869 907208 945106 913041 845108
2022 887485 794827 1113881 758010 705942 959781 1002817 932945 900745
2023 821299 739018 1007544 677816 705555  89061,3 930832 858456 840026
Koadduunent pocra () 1,046 0,992 1,169 0979 1,140 1,033 1,163 1,065 1,034
Growth coefficient (G,)
Temn npupocra, % 4,601 -0,786 16,869 -2,126 14,039 3.293 16,279 6,529 3,403

Increase rate, %

Mpumeuarue. PO — Poccuitckas Penepaums; LLOO — LienTpanbHbiv heaepanbHbii okpyr; C3P0 — Ceepo-3anaaHbii hefepanbHbii okpyr; HP0 —
tOxHbIi henepanbHbIi okpyr; CKPO — Cesepo-KaBKasckuin hepepanbHbii okpyr; MO — Mpreomkckuin hepepanbHbii okpyr; YOO — Ypanbckuin
denepanbHbli okpyr; CP0 — Crbmpckmin heaepanbHbiid okpyr; A0 — [lanbHeBoCTOUHbIN GefepanbHblii OKpYT.

Note: RF, Russian Federation; CFD, Central Federal District; NWFD, Northwestern Federal District; SFD, Southern Federal District; NCFD, North Caucasian
Federal District; VFD, Volga Federal District; UFD, Ural Federal District; SIBFD, Siberian Federal District; FEFD, Far Eastern Federal District.

D0l https://doi.org/10.17816/humeco656740
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CHWKeHus nokasatens B H0®0 u MeHee BblpaxeHHOW —
B U®DO (cM. Tabn. 4).

B KoHTeKcTe aHanu3aupyeMoii npobneMbl MHTEpeC npea-
CTaBNsieT aHan3 nepBu4HOM 3abonesaeMoctn CKDO, ans Ko-
TOPOro XapaKTepeH caMblii HU3KKMI eé ypoBeHb B 2010 rogy
(cM. Tabn. 4). [laHHbI noKasaTenb Obin MeHblUe 0bLepoc-
cuitckoro Ha 21,2% (F=19,129 42; p <0,001). OgHako B CKOO
3a aHanu3upyeMblid nepuofn HabmopakT BosHO0bOpasHoe
n3MeHeHue eé ypoeHs. CHayana, ¢ 2010 no 2013 rop, npo-
CMaTpMBaNK TEHAEHLMIO K YBENMYeHMIo (TeMn NpuUpocTa co-
ctaBun 11,34%; cpeaHuin TeMn Hapaluelus — 3,78%), ¢ 2014
no 2018 rop peructpupoBanu ybeinb Ha 5,73% (cpenHui
Temn Hapawenus -1,38%), B 2019 ropy — npupocT nep-
BMYHOI 3aboneBaeMocT Ha 2,34%, B 2020 ropy HabntopatoT
OLLYTUMOE CHUMEHME MOKa3aTens, yobiib coctaBuna 3,91%,
ac 2021 no 2023 rog — npupocT Ha 3,32%. MaKkcuManbHbli
MpUpOCT NepeuyHoiA 3abonesaeMocTu otMeTunmn B 2021 rogy
(6435,4 Ha 100 Tbic. HaceneHms), a MaKCUMarbHYH Yobib —
B 2020 rogy (2515,2 Ha 100 TbiC. HaceneHus).

Kpome Toro, ¢ 2010 no 2023 ron, camblit BbICOKWIA Ypo-
BEHb JaHHOro NoKasatens Habnoganu B AByX defepanbHbX
okpyrax: MO0 n C3®0, 3Ha4eHNs KOTOPLIX NpeBbiann 00-
LLepOCCHIACKMIn NoKa3aTesb Ha 9,81 u 9,79% cooTBeTCTBEHHO
(cM. Tabn. 4). InHaMuka nepeuyHOI 3a00/1€BaEMOCTU B ITUX
OKpyrax uMmena cBoW 0COBEHHOCTH, CBA3aHHble C Temna-
MW HapaLleHns Koah@UUMEHTOB U XapaKTepoM OUHaMUKK.
BM®0 ¢ 2010 no 2011 rog oTMeYany yBenu4eHUe NepeUYHON
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3aboneBaeMoctu Ha 1,71% (cpedHuii TeMn HapalleHus
0,175%). B 2012 rony 3amKcMpoBaHO HE3HAYUTENBHOE CHU-
eHue Ha 1,34%, B 2013 ropy — npupocT Ha 0,91%. B nepuog,
¢ 2014 no 2017 ropg, Habnoganu yMepeHHyto yobinb Ha 3,89%
MpU HEBLICOKOW CKOPOCTM U3MEHEHWI (CpeaHuiA TeMN Hapa-
wenus —1,31%). B 2018 roay BbisBNEHO NOBbILLIEHUE NOKa3a-
Tens Ha 0,87%, ogHako ¢ 2019-2020 rr. BHOBb OTMEYEHO ero
cHuxenue Ha 2,50%. C 2021 no 2022 roa cHoBa Habmoganu
npupoct Ha 5,80%, B To Bpems Kak B 2023 rogy — CHuxe-
Hue Ha 7,21%. CpepHuii TeMn Hapaluenus 3a 2018-2023 rr.
cocTaBun 2,98%. MakcuManbHbIM NpUPOCT NepBUYHOI 3a60-
nesaemoctn otMetvamn B 2021 roay (9347,1 Ha 100 ThiC. Ha-
ceneHus), MaKcumanbHy yobinb — B 2023 roay (6916,8
Ha 100 Tbic. HaceneHus).

B C3®0 ¢ 2010 no 2014 rop, 3aduKcMpoBaHa TeHAEHLMS
K CHWXEHUI0 MepBWMYHOM 3aboneBaeMocTH ¢ TeMmnoM 6asuc-
Ho¥ ybbum 1,15% M HU3KOM CKOPOCTBIO AMHAMUKY (CpeaHuiA
TeMn Hapatenns — 0,585%). C 2015 no 2018 rog BbisB-
NeH NpUPOCT MoKasaTens Ha 6,64%, a nepuop 2019-2020 rr.
XapaKTepu3oBancs yobinbto Ha 4,46%. B 2021-2022 rr. npo-
M30LLMO 3aMeTHOE YBENWYEeHWe MepBUYHON 3aboneBaeMocTH
Ha 8,13%, Torna Kak B 2023 rogy — cHuxeHue Ha 9,56%.
MaKcuManbHbIi NPUPOCT NepBUYHOI 3ab0NeBaEMOCTM OTMe-
ueH B 2021 roay (14 654,8 Ha 100 Tbic. HaceneHus), MaKcu-
ManbHas ybbiib — B 2023 roay (10 633,7 Ha 100 Thic. Ha-
ceneHms).

Ha ocHoBaHWu aHanu3a nokasarenen 06LLei 1 nepBUYHOIA

Ta6nuua 5. Mokasatenm KauecTsa 1 CTAaTUCTUYECKON 3HAYMMOCTM NOSIMHOMUHANbBHBIX MOAENeN nepBUYHOiA 3aboneBaeMocTh o defeparbHbIM OKpYraMm

Poccuitckon ®epepaumu

Table 5. Quality and statistical significance indicators of polynomial models of primary morbidity in the federal districts of the Russian Federation

CybbexTbl Poccuiickon ®epepaLin 2 0 Foacaemmin 1 Fupummsecui

Federal Districts of the Russian Federation R MAPE, % F..cand F p
Poccuitckas ®enepaups 0,4354 2,24 4,2617 > 3,9823 0,004
Russian Federation
LleHTpanbHbI GefepanbHbIi OKpyr 0,5393 1,97 6,438 > 3,9823 0,040
Central Federal District
CeBepo-3anafHbiin GeaepanbHbiA OKpyr 0,7225 2,87 14,3198 > 3,9823 0,002
Northwestern Federal District
tOKHbIM hepepanbHbIn OKpyr 0,046 2,99 0,2653 < 3,9823 0,854
Southern Federal District
CeBepo-KaBka3ckuin hepepanbHbIn OKpyr 0,2541 2,97 1,8736 < 3,9823 0,192
North Caucasian Federal District
[pVBOMKCKWIA PeaepanbHbIN OKpyr 0,3080 2,54 2,4475 < 3,9823 0,386
Volga Federal District
YpanbcKkuin GeepanbHbIi OKpyr 0,7530 2,60 16,7652 > 3,9823 0,001
Ural Federal District
Cubupckmii hepepanbHbIi OKpyr 0,2194 2,53 1,5455 < 3,9823 0,094
Siberian Federal District
[lanbHeBOCTOuHbIN hefepanbHbIi OKpYr 0,3942 3,00 3,5784 < 3,9823 0,738

Far Eastern Federal District

IMpumeyarue. R? — voapduument aetepmmHaumy; MAPE (Mean Absolute Percentage Error) — cpeHas abconioTHas NpoLieHTHas olumnbka; F — KpuTepuii

Ouwepa.

Note: R?, coefficient of determination; MAPE, Mean Absolute Percentage Error; F, Fisher's test statistic.
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Ta6nuua 6. MporHo3s 1 oLeHKa kayecTBa NporHo3a nepBUYHOIA 3aboNeBaeMoCTH HaceneHus no GeaepanbHbIM okpyraM Poccuickoii Oefepaumu

Table 6. Forecast and forecast accuracy assessment of primary morbidity in the federal districts of the Russian Federation

CybbekTbl Poccuiickon Geaepaumm
Federal Districts of the Russian Federation

MporHo3 Ha 2028 roa, Ha 100 Thic. Hacenexus
Forecast for 2028, per 100,000 population

Poccuitckas Oenepaups
Russian Federation

LleHTpanbHbi heaepanbHbI OKpyr
Central Federal District

CeBepo-3anafHbin GefepanbHbIA OKpyr
Northwestern Federal District

tOxHbI hepepanbHbIn OKpyr
Southern Federal District

CeBepo-KaBka3ckuin hefepanbHbIi OKpyr
North Caucasian Federal District

MpyBOMKCKWIA befepanbHbIA OKpYr
Volga Federal District

Ypanbckui heaepanbHbii OKpyr
Ural Federal District

Cvbupckuii benepansHbii oKpyr
Siberian Federal District

[lanbHeBOCTOYHBIN (eaepanbHbI OKpyr
Far Eastern Federal District

95% [N K,

95% C| Theil's U
96 7355 87 520,24-105 950,72 0,0306
912071 83 652,02-98 762,24 0,0276
1251712 11026055-140 08177  0,0428
75190, 65 578,73-84 801,39 0,0363
764718 67 436,83-85 506,67 0,0364
102 8613 92 240,76-113 4818 0,0325
1178898 106 951,16-128 828,5 0,034
915836 80 677,59-102 489,51 0,0339
101 283.4 90 070,46-112 496,28 0,0367

lMpumeyanue. I — posepuTenbHbIv MHTepBar; Ky — KO3(G@UUMEHT cooTBeTCTBIA Teiina.

Note: Cl, confidence interval; Theil's U, Theil's inequality coefficient.

3aboneBaeMocTn 3a 14-eTHUI Nepuog BLINOSIHEHO MNpo-
FHO3MPOBaHWe Ha CPeAHECPOYHYH NepcneKTuBy (Ko 5 ner),
YTO COOTBETCTBYET KPUTEPUAM TaKTUYECKOrO NJIaHMPOBAHMUS.
TakoW CpOK OT/MYaEeTCA OT CTPATErMYecKOro MiaHMpoBa-
HWA, OPUEHTMPOBAHHOrO Ha AONrOCPOYHYI0 MEPCMEKTUBY,
M OT OMEepaTMBHOrO, PacCYMTaHHOrO Ha Nepuoj L0 OJHOro
roga.

AHanu3 3aBMUCMMOCTM KO3 dUUMEHTa MepBUYHON 3abo-
JIeBaEMOCTW HaceseHus 0T BPEMEHM MOKasal, 4To BO BCel
PO Tonbko 43,54% BapuabenbHocTM AaHHOro MokasaTens
00bACHAETCA M3MEHEHMEM BpeMeHHOro napametpa. 06wwmii
TPEHL NPY 3TOM XapaKTepU3YeTCs HEeYCTOMYMBOMN HanpaBeH-
HOCTBbIO K POCTY, TOrAa Kak napaMeTpbl TPEHLO0BOW Moaenu
CTaTMCTUYECKM 3HauUMbl (Tabn. 5).

BblpaxeHHas ycTonuMBas TEHAEHUMA K YBENUYEHUIO
nepBUYHOM 3ab0NEBAEMOCTM C BbLICOKOW HALEKHOCTbIO
TPeHA0BOW Moaenu ycTaHoBneHa Tonbko ans C300 u YOO
(cMm. Tabn. 5).

HeycTonumBbin  xapakTep TEHLEHUMM XapaKTepeH
ONs TPEHAOBLIX Moaesie nepBuYHoi 3aboneaeMoctn LIOO
n P® B uenom (cM. Tabn. 5).

[na ocTanbHbix defepanbHbIX OKPYroB TeHAEeHUMA
nepBUMYHON 3abo/ieBaeMOCTU He OTBEYAET YC/IOBMSAM Kaue-
CTBEHHOI OAHOPOAHOCTW (OHa HesCHa W CTAaTUCTUYECKM He-
3HauuMMa), UTO MOXET BbITb CBA3AHO C BIUAHUEM CITyHalHbIX
(aKTopOB, NPUBOAALLMX K CYLLECTBEHHBIM UCKAXKEHUSAM.

CaMble BbICOKME MPOrHO3WpYeMble 3HayeHUs Ko3addu-
LMeHTa nepBUYHOIA 3aboneBaeMocTi nonyyetsl ans C3d0,

D0l https://doi.org/10.17816/humeco656740

Yoo, N0 u AP0, uto Ha 29,39, 21,87, 6,3 u 4,70% cooT-
BETCTBEHHO DOJIbLLIE aHANOMMYHOr0 KO3QdULMEHTa, paccum-
TaHHoro ana PO B uenoM (tabn. 6).

CornacHo pe3ynbTtatam nporHo3a, K 2028 rogy camble
HU3KKUE 3Ha4YeHUs KO3 PULMEHTA NepBUYHON 3aboneBaemo-
ctn oxupaiot B H0MO 1 CKOO (cM Tabn. 6).

CnepyeT 0TMETUTb, YTO TOYHOCTb MPOrHO3a MEpBUYHOM
3aboneBaeMoCTH HaceneHus Ans Bcex denepanbHbIX OKpy-
roB BbICOKas, YTO MOLTBEPKAEHO 3Ha4eHNeM KO3 puumneHTa
HecooTBeTcTBMA Teiina.

CpaBHWTENbHbIA aHanKU3 CpeaHuX Ko3d(UUMEHTOB po-
CTa 0bLieit 1 nepBuyHOI 3ab0NIEBaEMOCTH, @ TaKKe OLEH-
Ka KoahduumeHTa onepeeHus, CBUAETENLCTBYIOT O TOM,
YTO TEMMbl M3MEHeHUs 00LLel 3aboneBaeMoCTU HaceneHus
B DosblUMHCTBE (efepanbHbIX OKpYroB, BKoyas PO B Le-
NOM, MPEBLILLAIOT COOTBETCTBYHOLLME NOKa3aTeNM NepBUYHON
3aboneBaemocty (puc. 1).

Wckntouenne coctaBun Tonbko CK®O, ans KoToporo 3a-
(MKCMPOBaHO MeHbluee 3HauyeHne Ko3pduumeHTa onepe-
WeHus obLeit 3aboneBaeMoCTy, YTO CBUAETENBCTBYET 0 60-
nee BbLICOKOW CKOPOCTM pocTa NepBUYHOM 3aboneBaeMoCTy
Mo CpaBHEHUIO C 0bLLEN.

OBCYXEHUE

06LecTBeHHOE 3[,0p0Bbe, ABNAACD MHTeraﬂbHOVI Xapak-
TepVICTVIKOﬁ COCTOAHMA nonynauun, BO MHOIOM onpeaenseT-
CA ycnoBuMaAMKU XU3HW HaceneHna U OAHOBPEMEHHO CIYXUT
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MoKa3aTeNeM YPOBHS coLManbHOro passutus. Ero oueHka
OCYLLECTBASAETCA C UCMOMb30BaHWEM Pa3fIMYHbIX CTATUCTH-
UECKWX MOKa3saTenei, cpeay KOTopbiX HambonbLuylo MHbOp-
MaTUBHOCTb J€MOHCTPUPYIOT NoKa3atenu obLuei 3abonea-
eMocTu, 3aboneBaeMoCTb COLManbHO 3HaYUMbIMU HoNe3HAMH
(TybepKynés; mHbeKUMM, nepefatoLLmecs MOOBLIM NYTEM;
MHbEKUMS, BbI3BaHHAs BMPYCOM MMMyHoAeduUMTa Yenose-
Ka U Ap.), a TaKKe 0XWUAAEMas NPOAOIIKMTENBHOCTb HU3HM.
KoMnneKcHbIii aHanu3 BbiLLenepeyncrieHHbIX NoKasaTenei no-
3B0J15IeT Bosiee TOYHO OLIEHUTb YPOBEHb 3[4,0POBbA HACENEHMS
W WUCMOMb30BaTb MOJTyYeHHble [aHHbIE ANS CPABHUTESbHOM
XapaKTepPUCTUKM pa3nnyHbIX GeaepabHbIX OKpYro. [22, 23].
3aboneBaeMocTb N0 [LaHHBIM 00pallaeMocTu paccMa-
TPMBAKT KaK MHAWKATOPHBINA NOKa3aTeslb, OTpaaloLLui A0-
CTYMHOCTb MeMLMHCKOMN MOMOLLM U YPOBEHb BbISIBNSEMOCTH
3aboneBaHuiA, KOTOpbI onpeaenseTcs TakMMK hakTopamu,
KaK MOLLHOCTb MeMLIMHCKOI OpraHu3aLmm, 06ecneyeHHoCTb
HacenieHUs BpayaMu MepBUYHOIO 3BEHA, a TaKKe cpefHee
yncno obpallieHunii K Bpady no noBogy 3aboneBaHus u/unm
C Lenbio npodunakTuky. NoMUMo HemocpeCTBEHHOrO BiK-
SHWUS KaYeCTBEHHbIX XapaKTEPUCTUK YKasaHHbIX (aKTopoB
Ha ypoBeHb 3a00/1€BaEMOCTH, 3HAUUMBIM AIBNISIETCA W COBO-
KYMHOe BO3JENCTBME UX KONIMYECTBEHHBIX COMETaHMI [24].

B pesynbTaThl NpoBEAEHHOTO aHanM3a AEMOHCTPUPYIOT,
YTO Ha NPOTAXKEHWW pacCMaTpMBAEMOro Nepuoja noKasare-
nn 0bLLen 1 nepBMYHON 3ab0N1eBAEMOCTU UMENIW TEHAEHLMIO
K yBenmyeHuio. Tem He MeHee B 2020 roay 3aduKcmpoBaHo
MX 3HAYNUTEJSTLHOE CHUKEHWE, YTO CBA3aHO C Mepepacrpeje-
NEHWEM MIaHOBbIX 06EMOB NEPBUYHON MeAWKO-CaHUTap-
HoW nomoLum B ycnosusax nangemun COVID-19. Kpome Toro,
B [laHHbII NEpUof, 0TMEYEHO CHUMEHME 0bpaLlaeMocTy Ha-
CeNleHns B MeIULMHCKWE OpraHu3aLmi, B YaCTHOCTM C LeNbIo
npodunaxkTuku 25, 26].

lpoBeAEHHbIN aHanM3 NoKasan, YTo AMHaMMKa NnoKasate-
nen NepBrUYHOM 1 06LLel 3a60/1EBaEMOCTY XapaKTepu30Basiach
CXO[IHOW HanpaB/IEHHOCTBI0 MPaKTUYECKM BO Beex deaepans-
HbIX OKpyrax. Vckntouenune coctasunm UDO u HODO. Mpu 3tom,
COrMacHO OnybNMKOBaAHHBIM [aHHbIM, CYOBLEKTbI C pasnuy-
HOW AMHaMUKOM 33D0NIEBAEMOCTM, KaK NPaBuIio, OT/IMYALOTCS
M0 OpPraHW3aLMOHHO-CTPYKTYPHBIM XapaKTePUCTUKAM, BKIO-
yas obecneyeHHOCTb HaceNeHNs BpaiaMu NEPBUYHOIO 3BEHa,
MOLLHOCTb  aMOyNaTOPHO-NONIMKIIMHUYECKUX MEeAULIMHCKUX
OpraHu3aumii U cpegHee YMco obpaLueHuii K Bpady [27].

AHanus, KoTopbii Mbl MpOBENM, NPOAEMOHCTPUpPOBar,
yto B a nepuog, ¢ 2010 no 2023 rog 0TMeYEHO yBeNMYEHWE
noKa3sateneit obLuen 3abonesaeMocTi noutn Bo Beex depne-
panbHbIX oKpyrax. O4HaKo YCTaHOBNEHbI 3HAUMTENbHbIE Pas-
JINYNA B NOKA3aTensX MHTEHCMBHOCTM W XapaKTepUCTMKaxX
CKOPOCTU U3MEHEHWUSA HANpPaBIEHNN AMHAMMKY, YTO NOATBEPXK-
AEHO 3HauyeHnaMM KoadduumeHTaMu TeMNOB NpUpocTa.

CaMblit BbICOKWIA ypoBeHb 0bLLen 3aboneBaeMocTH 3a-
dukcuposaH B 2023 roay B C300 u NP0 (cm. Tabn. 1).

B cBoto ouepesp, caMblil BbICOKUIA NOKa3aTesib NepBUYHOM
3aboneBaeMocTu 3aperucTpupoBaH B 2022 roay B C300, YOO
un MO0 (cM. Tabn. 4).

T.31, N2 12, 2024
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AHanu3 TemnoB HapalleHus obuieii 3abonesaemMocTu
33 2010-2023 rr. cBMAETENLCTBYET 0 TEHAEHLMU K 3aMefle-
HU0 €€ hopMMPOBaHMA KaK B LienioM no PO, Tak v ans 6onb-
WKHCTBa (eaepanbHbix okpyros (C300, OO, NPO, YOO,
C®0, L®0). BMmecte ¢ TeM ycKopeHue TEMMOB MpMPOCTa
06LLein 3aboneBaeMocTy, a, CNEeAOBATENbHO, U YBENUYEHME
XPOHKUYecKom natonorum otMeyatoT B LIOO n CKPO. Gopmu-
poBaHWe MepBMYHOI 3aboneBaeMocTH B UCCEAYEMOM Bpe-
MEHHOM WHTEepBasie 3aMeAnseTcs B LenoM no PO, a Takxke
8 LU®0, C300, CKDOO, N0, CHO, D0, Toraa Kak ycKopeHue
0TMeYeHo B ABYX heaepanbHbix okpyrax: 000 n YOO.

CrnenoBateNibHO, MOXHO MPEeANONIoXUTb, YTO XapaKTep
TeHAEHUNN obLLeil U NepBUYHOI 3ab01EBaEMOCTU HaceNeHus
onpefenseTcs He TONbKO BPEMEHHBIMU XapaKTepUCTUKaMM,
a 00ycnoBneH COBOKYMHLIM BO3AEACTBMEM MHOXECTBA daK-
TOpOB, TpebyloLmMX OTAENBHOMO U YrYBAEHHOTO U3YYeHHS.

YpoBeHb 3ab0neBaeMoCT HepeaKO OTPaaeT BHYTPEH-
HWe NpoLecchl, NPoUCXoasLLMe B CUCTEME 3PaBOOXPaHEHNS,
cTeneHb 3G heKTMBHOCTV NMPUHUMAEMbIX YMPaBNEHYECKUX pe-
LUEHWI, a TaKXKe XapaKTepu3yeT JOCTYMHOCTb MeaULMHCKON
MOMOLUM [N HAceNIeHNs U ONTUMANBHOCTb pacnpejeneHus
MMEIOLLMXCS MaTepuasbHbIX PecypcoB.

Pasnnuus B nokasarensx obLuen u nepeuyHom 3abonesa-
€MOCTY KaK B LIeIoM N0 CTPaHe, Tak u Mexay deaepanbHbiMu
OKpyramu 0bYCNOBNEHbI, KaK NpaBuno, KnuMaToreorpadu-
YECKWUMM, COLMANbHO-3KOHOMUYECKUMY, COLIMOKYTBTYPHBIMU
W Jae 3THNYECKUMU 0cobeHHOCTAMU TeppuTopuid. NloMumo
BbILUEMEPEYNCIIEHHBIX (DaKTOPOB, [MHAMMKa YpOBHeN 3a-
boneBaeMocTM Mo AaHHbIM 06palLaeMocTV onpepenseTcs
He TONbKO M3MEHEHWAMW COCTOSIHUM 30POBbS HaceneHus,
HO W 0COBEHHOCTAMM MapLUPYTU3aLIMK MALMEHTOB, HANIMYMEM
HeobX0AMMBbIX CMELManKUCTOB, @ TaKXKe TOYHOCTbH) perncTpa-
umn cnyyaeB 3aboneBanuin. [Ins bonee rnybokoro noHMMa-
HWS MPUYMH U3MEHEHWUI MOKa3aTesien 0bLUel U NepBUYHON
3aboneBaeMocTM HeobxoaMM MHOrOGMAKTOPHBIA aHanms,
4TO OTKPbIBAET NepCreKTUBbI ANs AaNbHENLLMX HayUHbIX HC-
CnefloBaHUiA N0 AaHHOW TeMaTuKe.

YcTaHoBNEHHbIE TEHEHLMM NOKa3saTenen obLueii u nep-
BMYHO 3aboneBaeMocTU B paspese (efepasbHbIX OKpYroB
MMEIOT BaXKHOE 3HaYeHWe [ OpraHU3aTopoB 3ApaBoOXpa-
HEHWA, MOCKOMbKY Ha OCHOBaHMM JaHHbLIX MPOrHO3a MOXHO
MNaHMpoBaTb 06BEMBI MELULMHCKOM MOMOLLM M Heobxoam-
Mble pecypcbl Ans obecrneyeHns OCTYMHOCTU MeaULMHCKON
MOMOLLM HACeNEHNI0 PErMOHOB.

300poBbe HACENIEHWUA HaLLel CTpaHbl — BbICLLAS LieH-
HOCTb. B €BA3M C 3TMM NpUOPUTETHBIM HanpaBAEHUEM
JO/IKHO CTaTb (OPMUPOBaHWE COBPEMEHHOW, 3IP(EKTUBHO
(QYHKUMOHMpYIOLLEH W afanTUBHOM CMCTEMbI OXpaHbl €ro
3n0poBbs. KnioueBbIM ycrnoBreM eé paseuTus ocTaeTcs obe-
crneyeHne JOCTYNHOCTU MeAULIMHCKOW NOMOLLMY.

3AKJTIOYEHUE

Pe3ynbTaThl aHanuM3a AEMOHCTPUPYIOT, YTO B MNepuop
¢ 2010 no 2023 ropn B uenom no PO HabntopatoT yBennyeHne
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nokasaTesien obLien 3aboneBaemMocTn (TeMn npupocta —
7,901%). B 2023 rogy caMble BbICOKWI €€ YpoBeHb 3admK-
cupoaH B C3®0 (217 564,5 Ha 100 Thic. Hacenenus) n MO0
(192 854,6 Ha 100 Tbic. HaceneHus). Mo Temny npupocTa
HanbonbLUas MHTEHCUBHOCTb oTMedeHa B YOO (+20,453%)
n C300 (+20,389%).

Ananus koadduumeHTa obLein 3aboneBaeMocTH Hacene-
Hus PO npoaemoHcTpupoBan, yto 62,88% BapuabenbHocT
AAHHOr0 NoKasartens 0bycoBfeHO M3MEHEHNEM BPEMEHHO-
ro napamertpa. [lpu 3T0M BbIsIBNIeHa HeYCTOWYMBAs TEHAEH-
LMA K pOCTY ero 3HayeHuii, napameTpbl TPEHA0BON MOEH
CTaTUCTMYecKn 3Haummbl (MAPE=0,97; F =9,3169 >
kammqecmﬁ=3'9823; p=01006)

Kpome Toro, 3a aHanusupyeMblit nepuog B PO 3adukcu-
pOBau yBENUYEHWE NepBUYHOI 3aboneBaeMocTy (TeMn Npu-
pocta — 4,601%). CaMblii BLICOKUIA €€ NOKa3aTeslb 0TMeYeH
B 2022 rogy B C3®0 (111 388,1 Ha 100 Tbic. Haceneus),
YOO (100 281,7 Ha 100 Tbic. Hacenenus) u NMO (95 978,1
Ha 100 Tbic. Hacenenus). B aByx okpyrax B 2023 rony 3admk-
cupoBany ero cHuxkenne — L0 (73 901,8 Ha 100 Thic. Ha-
cenenus) u KOO0 (67 781,6 Ha 100 Tbic. HaceneHus) ¢ TeM-
MoM CpeaHerofoBoi ybbinu, paBHbIM cooTBeTcTBEHHO 0,786
n2,126%.

BolpameHHas ycTonMumMBas TEHAEHUMA K YBENUYEHUIO
nepBryYHOIA 3a601eBa@MOCTU C BbICOKOW 3HaUMMOCTbIO TPEH-
[10BOI MOJIENIM YCTaHoBeHa Tonbko ana C3M0 (R%=0,7225;
MAPE=2,87; F . cuonmi=143198 > Fecoi=3,9823;
p=0,002) n Y®O (R>=0,7530; MAPE=2,60; —
16,7652 > F ), recni=3-9823; p=0,001). Heycroitumsblit xa-
paKTep TeHALEHUWW HabmojawT B TPEHAOBLIX MOAEnsx
L®0 (R?=0,5393; MAPE=1,97) n P® B uenom (R?=0,4354;
MAPE=2,24).

MporHo3 obLweit 1 nepBrUYHOIA 3ab0N1eBaEMOCTH HaceeHus
Ha CpeJHecpOyHYl0 MepCreKTMBY MOKa3blBaeT yBeNnueHue
nokasareneil Bo Bcex denepanbHbix OKpyrax. B 3oHe pucka
Mo NporHo3HbIM YpoBHAM 06LLeli U NepBUYHON 3aboneBae-
MocTu HaxoasTcs C3M0 (225 468,9 n 125 171,2 Ha 100 Tbic.
HaceneHusi cootBeTcTBeHHo), NP0 (207 400,3 n 102 861,3
Ha 100 Tbic. HaceneHusi cooTBeTcTBEHHO) U YDO (204 569,4
1 117 889,8 Ha 100 Thic. HaceneHMs COOTBETCTBEHHO).

AHanu3 cpepHux KoadduumeHToB pocTa obluen u nep-
BMYHOM 3aboneBaeMocTv M KO3 ULIMEHTa ONEPEIKEHUA NO-
Ka3bIBaET, 4TO CKOPOCTb M3MEHeHMs 0bLLel 3aboneBaeMocTy
HaceneHus NpeBbILLAeT TaKOBYIO MO NepBU4HOi 3abonesae-
MOCTM NpaKTUYEeCKM No BceM heaepanbHbIM OKpYraM, BKIHO-
yasa PO B uenom.

KpoMe Toro, TeMnbl HapalleHus CBUAETENLCTBYET O 3a-
Me[JieHuMn npouecca GopMUpoBaHMSA 0BLLER M NepBUYHOM
3aboneBaeMocTu noyTM BO BceX (efepanbHbIX OKpYrax,
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uTO NO3BONISET CAeNaTh BbIBOA 06 OTCYTCTBMM CTPOroM 3aBU-
CMMOCTM YCTaHOBJIEHHbIX TEHAEHLMA UCKITIOYUTENBHO OT Bpe-
MEeHHbIX NapaMeTpoB.

AOMO/HUTE/IbHAA UHDOOPMALIUA

Bknap aBtopoB. 0.B. MefiBeieBa — KOHLENUMSA 1 AM3aH UCCIEA0BaHMS,
aHanu3 NMTepaTypHbIX AaHHbIX; J1./. MeHbLUMKOBA — KOHLLENLWs 1 An3aiH
UCCnea0BaHus, YTBEPXKAEHNE OKOHYATeNbHOM0 BapuaHTa TeKCTa pyKommey;
W.M. CoH — pefiakTupoBaHue TekcTa pykonucy; H.B. YsbipeBa — Hanwca-
HWe NepBOro BapuaHTa TekcTa pykonucy; VH. Bonbluos, 3.B. 3ummnHa —
cbop 1 aHanu3 faHHbIx. Bce aBTopel 0A06puan pykonuc (Bepcuio Ans ny-
BrMKaLMK), @ TaKKe COrNacuanch HECTU OTBETCTBEHHOCTb 3@ BCe aCMeKThl
paboTbl, rapaHTVpys HaAnexallee pacCMOTPEHWE W peLleHWe BOMPOCOB,
CBA3aHHbBIX C TOYHOCTbIO M 0BPOCOBECTHOCTbLIO M0BO €€ YacTw.
JITnyeckas akcnepTusa. HempuMeHVMO, TaK KaK aHanu3 BKIOYan pe-
TPOCMEKTMBHOE UCCMe0BaHMe AaHHbIX OQULMANBHOM CTaTUCTUKM U3 OT-
KpbIToro gocryna 3a nepuog ¢ 2010 no 2023 rr.

WUcTtounukm dpunancuposanma. OtcyTcTBYIOT.

PackpbiThe uHTepecoB. ABTOpbI 3as1BNAIOT 00 OTCYTCTBUM OTHOLLEHWH, fie-
ATEIbHOCTM W MHTEPECOB 3@ MOCNefiHWe TPY rofa, CBA3aHHBIX C TPETbUMM
JmLaMK (KOMMEPYECKUMM U HEKOMMEPYECKVMM), UHTEPECH! KOTOPLIX MOTYT
BbITb 3aTPOHYTHI COAEPIKAHNEM CTaTbU.

OpuruHanbHocTb. [1py co3a4aHMM HacTosLLeN paboTbl aBTOPbI He UCTOTb-
30Banu paHee onybiMKoBaHHbIE CBEAEHMs (TEKCT, UNMIOCTPaLWMY, AaHHbIE).
Hoctyn K paHHbIM. Bce flaHHble, NoMyYeHHble B HACTOSALLEM UCCeoBa-
HWW, [OCTYMHbI B CTaTbe.

leHepaTMBHbIW MCKYCCTBEHHbIW MHTEJUIEKT. [TV CO3AaHUM HaCTOoALLEN
CTaTbW TEXHOOMMW FeHEepaTMBHOMO MCKYCCTBEHHOTO MHTEN/IEKTa He WC-
nonb30Banu.

PaccMoTtpenue u peueHsupoBanue. Hactosias paboTa nogaHa B xyp-
Han B MHWLMATMBHOM MOPAAKE W PaccMOTpeHa no 0bbI4HOM Mpouemype.
B peLleH31poBaHMM y4acTBOBaNM [Ba BHELLHWMX PELEH3EHTa, YeH pefaK-
LIMOHHOWM KOMIErUW W HayuHbI pefakTop U3faHus.
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PervoHanbHble 0C06eHHOCTU AUHAMUKU 0OLLEH
3a60s1eBaeMOCTU NCUXUYECKUMMU PacCTPOUCTBAMM
COTPYAHUKOB OpraHoB BHYTpeHHUX aen Poccuickom
®epepauum B r. Mockse

E.[. Muutoskuna'?, A.T. Conosbés?, C.B. Yepros?, 3.A. LLlyrywesa®

! LlenTpanbHaa nonmknmHuka N 2, Mockea, Poccus:;

2 CeBepHblit roCYapCTBEHHBIA MEVLIMHCKIUIA YHUBEpCUTET, ApXaHrenbcK, Poccus;

3 Tam60BCKUI rocyapcTBeHHbIN yHuBepcuTeT umenn .P. [lepasuHa, Tambos, Poccus;
4 Monmknmumka N2 1, Mocksa, Poccust

AHHOTALMUA

06ocHoBaHue. CoxpaHeHWe MCUXMYECKOrO 3A0POBbS U MPOAJieHMe MPoheccuoHanbHOro HOAroNeTUs COTPYAHUKOB OpraHoB
BHYTPeHHUX aen Poccuiickoin ®eaepaumn — npropuTeTHbIE 3aa4M BeJOMCTBEHHOMO 3ApaBOOXpaHeHMs. AKTyaneH KoMmneKc-
Hbli aHaU3 He TONILKO MEPBUYHOM, HO U 0bLLen 3aboneBaeMocT, He0BX0AMMBIN A COBEPLUEHCTBOBAHUA NMPOGMNAKTUHECKON
U NeyebHOI NoMOLLM. YunTLIBaA BNMSHWE 3KCTPEMasTbHbIX HaAKTOPOB U CrieLmMduKy CrTyKebHO AesTenbHOCTH, LienecoobpasHo
MPOBOAMTL AMHAMUYECKUIA aHANM3 NOKa3aTesen NCUXMYECKON 3ab01eBaEMOCTM C YHETOM PErvoHasbHbIX 0COBEHHOCTEN.

Llenb. AHanu3 auHamMukm obLuein 3aboneBaeMoCTi NCUXMYECKUMMW PAcCTPOMCTBAMU Cpeay COTPYAHUKOB OPraHOB BHYTPEHHUX
pen Poccuickoii ®epepaunm Ha npumepe r. MocKBl.

Matepuanbl u MeToabl. /ccnefoBaHne 0CHOBAHO Ha 0DULMANBHBIX OTHETHBIX AAHHBIX MEOMULMHCKUX OpraHu3aumii Munum-
cTepcTBa BHyTPeHHMX Aen Poccuiickoit ®epepaumm no r. Mockse 3a 16-neTHuit nepuos. AHanM3npoBau NoKasaTenu obLuen
3ab0neBaeMoCTM NCUXMYECKMMM PaccTPOMCTBaMU W TPYAONOTEPb CPeAy COTPYAHUKOB, MMEIOLLMX creLmanbHble 3BaHus. Pac-
Y&Tbl NpoBoAMAM Ha 1 ThiC. coTpyaHUKOB (Y%0). OueHmBanK ocHoBHble pybpuku V Knacca MexayHapoaHoW Knaccudukaumm
bonesHen 10-ro nepecMotpa. KpoMe Toro, npoaHanu3mMpoBaHbl TaKWe NOKa3aTenu AMHaMUMKKM, KaK abconioTHbIA NpupocT,
TEMMbI POCTa M NPUPOCTa, 6a3UCHBIN MHAEKC, a TakXkKe KoapdULMEHTLI Koppensumm Mexay obLein 3a601eBaeMoCTbI0 NCUXM-
YeCKMMM PacCTPOWCTBAMU M TPYAONOTEPAMM.

Pesynbratbl. YcraHoBneHo, uto B nepuoa ¢ 2008 no 2022 rop Habmoganu TeHAeHUMIo K pocTy obluein 3aboneBaemo-
CTW MCUXMYECKUMK PACcCTPOACTBAMM, NPEUMYLLECTBEHHO 3a CYET YBENIMHEHWS 4YUCIA CNyyYaeB HEBPOTUYECKWX, CTpecc-
accouMmMpoBaHHbIX M coMaTohopMHbIX paccTporcTs. lpu 3ToM 3ab051eBaEMOCTL pPacCTPOMCTBAMM MOBEAEHNS, CBA3aHHLIMMU
¢ M3MONOrNYeCKMMU HapyLLIEHUAMM U GU3nYecKuMU (aKTopaMK, a TaKKe pacCTPOIMCTBaMK 3PeSion IMYHOCTU U NOBEAEHUSA
Y B3pOC/IbIX XapaKTepu3oBanach cTabuibHO HU3KMM YPOBHEM W He npesbiwana 0,33%o. 061was 3aboneBaeMoCTb NCUXMHECKU-
Mu pacctpoinctamm BapbupoBan ot 7,00 go 11,24%o0. OgHoBpeMeHHO GUKCMPOBaNM YCTOMUMBOE CHUXKEHWE KONIMYEeCTBa Cily-
YaeB W [iHel BpEMEHHOI HETPYA0CNoCcOBHOCTH, a TaKKe cTabunusaumio cpefHeit AMTENBHOCTW OGHOMO CiTy4as TPYA0MoTepsb.
BuisBneHa cunbHas nonoxutensHas koppensuus (r=0,91) Mexay ypoBHAMM NCMXMYecKon 3aboneBaeMocTi U TpyAoNoTepb.
3akniouenue. Pe3ynbTaThl AEMOHCTPUPYIOT 3HAYMTENBHYI0 BapUaTMBHOCTb 0BLLelt 3ab601eBaEMOCTM MCUXMYECKUMMU pac-
CTPOWCTBAMM Yy COTPYAHUKOB OPraHoOB BHYTPEHHWX Aen no r. MocKBe, Ha pocT KOTOpOM NPeUMyLLECTBEHHO NOBAMUAIN CTPec-
COBbIE W HEBPOTUYECKWE paccTpoicTBa. OfHOBPEMEHHO OTMEYEHO CHIKEHWE YUCNA CIy4aeB W AHEW TPYAOMOTepb, a TakKe
cTabunuzaumsa cpefHen NPOACIIKUTENBHOCTU BPEMEHHOW HETPYLOCMOCOBHOCTU. Takue M3MeHeHUs MoryT ObiTb 06yCNOBMEHB
LenbiM psaoM (akTopoB — OT OpraHM3aLMOHHBIX A0 AeMorpaduueckmx, BKIKOYas M3MEHEHUs CTPYKTYPbI JIMYHOMO COCTaBa,
MoAX0[0B K AMarHOCTUKe U PerucTpaLmm NCMXMUECKMUX paccTPoicTB. PocT BbISBNAEMOCTU HA QOHE CHUMEHHOW CTUrMaTU3aLMiA
1 NOBbILLEHHON JOCTYNHOCTU CreLMan13npoBaHHo NoMoLLy TpebyeT AanbHeMLLMx UcCnefoBaHUi € UCMONb30BaHUEM MaTeMa-
TUKO-CTaTUCTUYECKNUX METOAOB. [JaHHbIE MOTYT CTY)KUTb OCHOBOW A1 COBEPLLEHCTBOBAHWUS MOHUTOPUHIA NCUXUYECKOTO 3A0pO-
Bbsl M Pa3paboTKy KOMMMEKCHbIX MPOrpaMM NcuxonpodunakTUKW B opraHax BHYTpeHHUX aen Poccuickoit Oepepaumm.

KnioueBble cnosa: ncuxmyeckue paccTpoicTea; obLias 3aboneBaeMocTb; TPYLONOTEPY; COTPYAHWUKM OPraHoB BHYTPEHHUX
nen.
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ABSTRACT

BACKGROUND: Preserving mental health and extending the professional longevity of law enforcement personnel in the
Russian Federation are among the primary goals of the departmental healthcare system. A comprehensive analysis of not only
primary but also overall morbidity is relevant for improving preventive and therapeutic interventions. Considering the influence
of extreme factors and the specifics of official duties, an analysis of trends over time of mental disorder morbidity should take
into account regional characteristics.

AIM: The work aimed to analyze the trends in the overall morbidity of mental disorders among law enforcement personnel of
Russian Federation, as exemplified by the city of Moscow.

METHODS: The study is based on official reporting data from medical institutions of the Ministry of Internal Affairs of the Russian
Federation in Moscow over a 16-year period. Indicators of overall morbidity due to mental disorders and work incapacity were
analyzed in employees with official ranks. Calculations were performed per 1,000 personnel (%o). The main categories of ICD-
10 Chapter V were assessed. Additionally, indicators of temporal change such as absolute growth, growth and increase rates,
base index, and correlation coefficients between overall mental disorder morbidity and work incapacity were evaluated.
RESULTS: From 2008 to 2022, a general upward trend in overall morbidity due to mental disorders was observed, mainly due
to an increase in cases of neurotic, stress-related, and somatoform disorders. At the same time, morbidity rates for behavioral
disorders associated with physiological disturbances and physical factors, as well as personality and behavioral disorders in
adults, remained consistently low and did not exceed 0.33%. The overall morbidity rate for mental disorders ranged from 7.00
to 11.24%. Simultaneously, a steady decrease in the number of cases and days of temporary work incapacity was recorded,
along with stabilization in the average duration of a single incapacity case. A strong positive correlation was found (r = 0.91)
between mental disorder morbidity and work incapacity rates.

CONCLUSION: The results demonstrate significant variability in overall mental disorder morbidity among law enforcement
personnel in Moscow, with stress-related and neurotic disorders being the main contributors to the upward trend. At the
same time, a decrease in the number of work incapacity cases and days, along with stabilization of their average duration,
was noted. These changes may be influenced by a range of factors, from organizational to demographic, including changes
in staff composition and approaches to diagnosis and registration of mental disorders. The increased detection of mental
disorders, against the backdrop of reduced stigmatization and improved access to specialized care, calls for further research
using mathematical and statistical methods. The findings may serve as a basis for improving mental health monitoring and
developing comprehensive mental health prevention programs within law enforcement agencies of the Russian Federation.

Keywords: mental disorders; overall morbidity; work incapacity; internal affairs personnel.
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OPUIMHATTIBHOE VICCIEOOBAHME

Ob0CHOBAHUE

lMopnepKaHMe MCUXMYECKOTO 3[0POBbS W MPOASEHUe
npodeccuoHanbHol AeATeNbHOCTU COTPYAHUKOB OpraHoB
BHyTpeHHux aen (OBL) Poccuitckoit Pepepaumm (PO) —
CTpaTerMyeckne 3afayn CUCTEMbl BEAOMCTBEHHOMO 3Apa-
BOOXPaHEHMs,, ONpesensioLLve NpuopuUTeThl NPodmnaKkTUYe-
CKOW, peabunuTaLmoHHON 1 MeLULMHCKOM paboTbl € IMYHBIM
cocTaBoM [1]. Bbicokuii ypoBEHb NCMX03IMOLMOHAMBHOIO Ha-
MPSXKEHMSA, XapaKTepHbIN ANs CyebHoi feATenbHOCTM Co-
TpyaHukoB OBJl, ocobeHHO npu BbIMOSHEHUM OMEPaTUBHbIX
1 cnyebHo-b0eBbIX 33724 B IKCTPEMAJTBHBIX YCNOBUSX, 3Ha-
UMTENBHO MOBBILIAET PUCK NMCUXUYECKUX HAPYLLIEHWIA B AaHHO
npodeccmoHancHom rpynne [2]. MNcuxuyeckue paccTporcTea
NETKOW CTeneHu, NoLAaloLLMecs Tepanuu U NepeHecEHHble
cotpyaHukamm OB[l, He paccMaTpuBaloT Kak OCHOBaHWe
ONs OTCTPaHeHMs oT ciTyxbbl. OHAKO ¢ Y4ETOM crneumdurm
npodeccUoHanbHoW AEATENILHOCTM OHW TPEDYIOT AMHaMuUYe-
CKOro HabniopeHus o CTOPOHbI Bpaya-ncuxuatpa B LieNsix
npeaynpexaeHns BO3MOXHbIX 0b6ocTpeHni u obecneyeHus
MCMXMYECKOW YCTOMYMBOCTM SIMYHOTO cocTaBsa [3]. A.M. Pes-
HUWK [4] nonaraer, 4to cnyxebHas fesaTenbHOCTb COTPYAHUKOB
CUNOBbLIX CTPYKTYpP COMPSXKEHA C BbICOKUM PUCKOM Pa3BUTUS
3aBUCMMOro NOBEAEHWS, B YAaCTHOCTM 3n10ynoTpebneHuns an-
KOrofieM, YTO YacTo BbICTYNaeT CNeACTBUEM XPOHWUYECKOro
MCUX03IMOLMOHANIBHOMO HANPSXKEHUS U HealeKBaTHOM nepe-
paboTku TpaBMatuueckoro onbita. C.H. bapbiibhuK u co-
aBT. [5] nofuyEpKMBAIOT, YTO y4acTue B BOEBLIX LENCTBUAX
W BbINOSIHEHWE 33Jia4 B YCIOBUSX MOBBILIEHHOW OMACHOCTH
cnocobcTBYeT pasBUTMIO MOCTTPABMATUYECKOTO CTPECCOBOrO
paccTpoMcTBa Co crneundUYecKoi CUMNTOMATUKOM, Tpebyto-
LLiel KOMMIEKCHOMO NOAX0AA K AMArHOCTUKE W NIEUYEHUIO.

N.10. Cybota [6] aKUEHTMpYeT BHMMaHWE Ha 3HAYeHWUM
JINYHOCTHBIX MEXaHW3MOB MCHUXOJIOrMYECKO ajanTauum,
paccMaTpuBas X KaK KiloueBoW (aKTop CoXpaHeHWs mcu-
XMYECKOW YCTOMYMBOCTU COTPYAHMKOB CWNOBLIX BEAOMCTB
npu Bo3geicTBum npodeccuoHanbHoro crpecca. Al ®aycto-
Ba U1 COABT. [7] pacKpbIBalOT BaXHOCTb Y4ETA FeHOMHbIX 1 3Mu-
reHeTUYecKuX QaKkTopoB, ONPEAENAOLLMX UHANBUAYATbHYIO
NpeLpacrnosioXeHHOCTb K MCUXMYECKUM paccTpoicTBaM
B YCNOBUAX CNyebHOi Harpy3ku, 4To 06ocHOBLIBAET Heob-
XOAUMOCTb NepPCOHUPULMPOBAHHOTO MOAX0AA K MeLULMH-
CKoMy HabntogeHuio u ncuxonpodunaktuke. T.A. LMapuHa
[8] paccMaTpuBaeT ayTeHTUHHOCTb JIMYHOCTU KaK BHYTPEHHUI
pecypc, CrnocobCTBYOLMIA YCTOAYMBOCTU K TPaBMaTUYECKO-
My CTPecCy W MOBbILIAKLLMIA afanTaLyoHHbIE BO3MOXKHOCTH
B YCNIOBUSAX SKCTPEMANbHOI0 NpodeccMOHanbHOro AaBNeHNS.
Mpyu NOBTOPHOM pa3BUTMM MATOIOTMYECKON CUMMTOMATUKH,
[aXe Ha YpoBHe OTAENbHbIX CUHAPOMANbHLIX NposBe-
HWA, COTPYAHWK MOLNEXMT 06s3aTeNbHOMY NPOXOXAEHMIO
MOBTOPHOrO Kypca Tepanuu, ero BpPeMEHHO OTCTPaHAT
OT BbIMOSIHEHUS CAyXebHbIX 0683aHHOCTEN, CBA3aHHBIX
C HOLUEHMEM TabeNbHOro OrHECTPEILHOIO OPYKWUS, W BKJIIKO-
YaloT B CUCTEMY PEryNApHOro AMHaMUYECKOro HabnwoLeHus
y Bpaya-ncuxuatpa. MIMeHHo no3toMy ocobyio 3HauMMocTb
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np1obpeTaeT He TOMBKO aHanM3 AUHaMUKKM BriepBble BbISB-
NeHHBbIX MCUXUYECKUX PacCTPOICTB CPeau SIMYHOMO COCTaBa,
HO M KOMMJIEKCHas oLeHKa obLueii 3aboneBaemMocty. 310 no-
3BONSAET COBEPLUEHCTBOBATb NPOMMNAKTUYECKYHO U NneYebHo-
peabunuTaumMoHHyio paboTy ¢ YH4ETOM CTPYKTYpbI, YPOBHS 3a-
boneBaemocTi 1 nNpodeccuoHanbHbiX hakTopoB GopMupo-
BaHMA NcMXmMyeckux pacctpoicts [9]. BaxHo aHanu3ampoBatb
He TONbKO AMHaMWKY BMeEpPBbLIE BbIABNEHHbIX MCUXMYECKUX
paccTpoiicTB, Ho M 0bLuyio 3aboneBaeMoCcTb CPeam JIMHYHOMO
coCTaBa, YTO M03BONSET 0DOCHOBAHHO COBEPLLEHCTBOBATb
NPOGUIAKTUYECKYI0 1 JieyebHY0 MOMOLLb C OMOpoiA Ha AaH-
Hble 0 pacnpoCcTpaHEHHOCTU M 0cobeHHOCTAX GopMMPOBaHUS
ncuxudeckux Hapywenui [10]. KpoMe Toro, uenecoobpasHo
NPOBOAUTb AMHAMUYECKUI aHaU3 NCUXUYECKUX PacCTPOMCTB
y cotpyaHukoB OB/l ¢ y4€TOM pernoHanbHbIX 0C06eHHOCTEN,
MOCKOMbKY XapakTep CnyebHoW AeATenbHOCTU B KPYMHbIX
Merarnosnmcax, npUrpaHuyHbIX 06macTsaXx, BbICOKOrOpHOi
MECTHOCTM U CeBepHbIX pervoHax PO uMeeT cyliecTBeHHbIE
pa3nuumns B 3aBMCUMOCTM OT BO3LENCTBUS BHELLHMX 3KCTpe-
MarbHbIX (haKTOpOB.

Llenb

AHanu3 auHamMuKkKM oblieit 3aboneBaeMocTU MCUxMye-
CKUMM paccTpoiicTBamu coTpyaHukos OBJL PO Ha npumepe
r. MockBbl.

MATEPWUAJIbI U METOAbI

AHanu3 Me[MKO-CTaTUCTUYECKUX NOKa3aTenen 3abone-
BAEMOCTM NMCUXUYECKUMM PaCcCTpOICTBaMU Cpeay COTPYIHN-
ko OB[1 no r. Mockse nposeaéH B 2024 rogy Ha 0CHOBaHMM
JaHHbIX eXXerofHbIX 0TYETHbIX hopM N¢ 7-[1ICH, npepocTas-
NEHHbIX MEAMLIMHCKUMMW OpraHu3aumnaMu, nogBe0MCTBEH-
HbIMU MuHUcTepcTBY BHYTpeHHUX aen (MBL) P® u pacno-
noXkeHHbIMKM B . MockBe, 3a nepuog ¢ 2008 no 2023 rog.
061BekT nccnefoBaHus — nokasatenu obwein 3abonesa-
eMoCcTH ncuxudeckumu pacctpoicteammn (03[1P) u Tpyno-
notepb cpeam cotpyaHukos OB/, Merowmx cneumanbHble
3BaHWSA. AHanM3 OCYLLECTBASNM Ha OCHOBE 0asbl AaHHbIX,
chopMUpOBaHHOW N0 pe3ynbTataM OTYETOB 3a 16-NeTHUiA
nepuog HabnopeHus.

B pacuérax yuuTbiBanM OCHOBHbIE KaTeropuu ncuxuue-
CKWX paccTpomncTs, Bxopswwme B V knacc MexayHapoaHoii
Knaccudmkauum bonesHein 10-ro nepecMotpa (MKB-10):

» F00-F09 — opranuyeckvie, BK/oYas cuMnToMaTuye-

CKMe, NCUXUYECKME PacCTPONCTBa;

« F10-F19 — ncuxuyeckue pacctporcTBa M paccTpon-
CTBa NOBeJEHMS, CBA3aHHbIE C ynoTpebneHneM ncuxo-
aKTUBHbIX BELLECTB;

+ F20-F29 — wwu3odpeHus, wmsotunuyeckue u bpeno-
Bble paccTPOICTBa;

+ F30-F39 — paccrpoiicTa HacTpoeHus (addeKTnBHLIE
paccTpoiicTBa);

» FA40-F48 — HeBpoTMUYECKME, CBA3AHHbIE CO CTPECCOM,
1 cOMaTodOpMHbIe pacCTPOMCTBa;




ORIGINAL STUDY ARTICLE

+ F50-F59 — noBefeHueckue CMHAPOMBI, CBA3aHHbIE
€ QU3MOMOTMYECKAMM HapYLLEHUAMU U DU3NYECKUMH
(haKTopamu;

« F60-F69 — pacctponctBa NIMYHOCTM U NOBEAEHMS B
3penoM Bo3pacTe.

CTaTUCTUYECKUIM aHanu3

lNokasaTenu ypoBHs 3aboneBaeMoCTW, KONMYecTBa 3a-
PEruCTPUPOBaHHbIX CNy4aeB M 00bEMA AHEN BpeMEHHOM
HeTpyA0CnocobHOCTH paccumTbiBaiu Ha 1 ThiC. COTPYAHUKOB
(%o). MokasaTenb TpynonoTepb ONpefensnm Kak Yncno Ka-
NeHAApHbIX AHEeW BpEMEeHHOW HeTpyLocnocobHocT Ha 1 ThiC.
COTPYAHMKOB 3a KaJleHAapHbIN rof;

06Luee yncno fHeN BpeMeHHOM
HeTpyLocnocobHoCcTU
Tpynonotepu= )

CpenHeroaoBas YMCNEHHOCTb
COTPYAHWUKOB

x1000. (1)

Takoin cnocob nossonseT CTaHOapTU3nMpoBaTb OLEHKY
yTparbl pr,D,OCFIOCOﬁHOCTVI BHE 3aBMCMMOCTU OT KonebaHui
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YWCNIEHHOCTY JIMYHOTO COCTaBa M NPUMEHATL MOKa3aTeNb AN1S
CPaBHEHWSA M0 rofaM U Mexay Kateropusamu 3abonesaHum.

Mpu aHanuse AHaMMKM 3ab601EBaEMOCTM NCUXMUECKUMM
paccTpoiictBamu 3a 2008-2023 rr. paccunTaHbl KoYeBble
CTaTUCTUYECKUE UHIMKATOPbI:

« abconioTHbIN NPUPOCT;

+ TEMMN pocTa;

 TEMN NpupocTy;

+ ba3ncHbII MHAEKC.

lpoBefeHo comocTaBneHne ypoBHA 3aboneBaeMoCTy
C MoKasaTensMu TpyponoTepb. PacyéT cteneHn B3anmoc-
BA3W OCYLLECTBASAM C WUCMONb30BaHWEM Ko3dduumeHTa
Koppensuuu [lvpcoHa (r), NpuMeHseMoro AN aHanusa
JIHEHON 3aBMCMMOCTU MEXAY KONMYECTBEHHbIMU Mepe-
MEHHBIMMU.

PE3YJIbTATbI

CornacHo faHHbIM Tabn. 1, 0TMeyeHo yBenuyeHue ypo-
BeHs 03[P cpean cotpyanukos OBJ r. Mockebl ¢ 2008

Ta6nuua 1. 06wias 3aboneBaeMOCTb NCUXMYECKMMM PAcCTPOCTBAMM Y COTPYAHUKOB OPraHoB BHYTPEHHUX Aen . Mockebl, %o
Table 1. Overall morbidity of mental disorders among internal affairs personnel in Moscow, %o

Knaccel MexayHapoaHoii knaccudmkaumy bonesHeit 10-ro nepecMotpa | ICD-10 Classifications
lop, Bcero
Year Total
FO0-F09 F10-F19 F20-F29 F30-F39 F40-F48 F50-F59 F60-F69

2008 081 0,41 0,03 0,12 599 0,02 0,02 7,00
2009 088 053 0,02 0,29 6,53 0,09 0,03 6,76
2010 079 0,36 0,02 0,31 6,12 0,09 0,03 7,07
2011 0,62 038 0,02 0,21 574 0,09 0,03 7,50
2012 0,66 0,41 0,02 0,28 560 0,09 0,03 7,86
2013 0,67 0,47 0,03 0,16 567 0,09 0,03 8,38
2014 076 0,48 0,03 0,12 6,40 0,09 0,02 8,91
2015 1,05 0,50 0,05 0,10 6,95 0,10 0,03 8,64
2016 097 033 0,05 0,09 559 0,05 0,03 774
2017 081 0,41 0,03 0,12 5,59 0,02 0,02 7,00
2018 071 0,26 0,10 0,12 6,90 0,03 0,02 8,14
2019 076 022 0,03 0,14 7,60 0,02 0,02 8,48
2020 048 033 0,07 0,10 7,69 0,12 0,02 8,81
2021 0,41 0,48 0,05 0,05 8,91 033 0,00 10,24
2022 0,41 0,36 0,03 0,09 10,03 028 0,03 11,24
2023 0,40 0,31 0,03 0,05 6,03 0,12 0,02 6,97

[pumeyaHue. FO0-F09 — opraHudeckue, BKKOYas CUMNTOMATUYECKMe, NCUXMYeCKue paccTporcTsa; F10-F19 — ncuxvyeckue paccTpoicTBa M paccTpom-
CTBa MOBEMEHMS, CBA3aHHbIE C YNoTpebieHneM NCMX0aKTMBHBIX BellecTs; F20—-F29 — Lumsodpenns, Wwmsotunudeckue 1 bpeaosble paccTpoictea; F30—
F39 — paccTpoiicTaa HacTpoeHus (aheKTnBHbIE paccTpoiicTea); FA0-F49 — HeBpoTUYECKME, CBA3aHHbIE CO CTPECCOM, M COMATO(OPMHbIE PacCTPONCTBA;
F50-F59 — noBeaeHuecKme CMHAPOMBI, CBA3aHHBIE C PU3MNONOTMHECKUMI HAPYLLIEHWAMM 1 Br3nyeckuMm dakTopamu; F60—F69 — pacctpoiicTea iMuHOCTH
1 NOBEIEHMS B 3peNOM BO3pacTe.

Note: FOO0-F09—-O0rganic, including symptomatic, mental disorders; F10—-F19—Mental and behavioral disorders due to psychoactive substance use; F20—
F29—Schizophrenia, schizotypal, and delusional disorders; F30-F39—Mood (affective) disorders; F40-F48—Neurotic, stress-related, and somatoform
disorders; F50—F59—Behavioral syndromes associated with physiological disturbances and physical factors; F60—F69—Disorders of adult personality and
behavior.

00l https://daiorg/10.17816/humeco643546
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no 2022 rog ¢ 7,00 po 11,24%0 COOTBETCTBEHHO, NPU 3TOM
B 2023 rofy 3aperucTpupoBaHo ero CHuxeHue 8o 6,97%o.

AHanus ypoBHs 06LLel 3a601eBaeMOCTM OpraHUYecKUMm
ncuxmyeckumn pacctpoiicteamu (FO0-F09) y cotpyaHukos
OB[ B r. MockBe 3a nepuog ¢ 2008 no 2023 rop nokasan
CTabWNbHO HU3KWE 3HauYeHus, AOCTUraBLUME MaKCUMyMa
B 2015 roay, ¢ nocnenylowmM CHUKeHWeM bonee yeM B ABa
pa3a B 2023 ropy. 3aboneBaeMocTb, CBA3aHHas C ynoTpe-
bneHneM ncuxoakTuBHbIX Belects (F10-F19), coxpaHsnach
Ha OTHOCMTENIbHO CTabunbHOM ypoBHe. PaccTpoiicTBa Wwiu-
30(peHNYECcKOro cneKTpa u Lm3oaddeKTUBHbIE paccTpon-
ctBa (F20-F29) xapaKTepu3oBanmuch KpaliHe HU3KuiA 3abo-
NeBaeMOCTbI0 Ha MPOTSAXEHWSA BCEro nepuoaa HabnoaeHus.
YpoBeHb 3aboneBaeMocTn apdeKTUBHBIMM paccTPOMCTBaMM
(F30-F39) neMoHcTpupoBan KonebaHus, [OCTUTHYB MaKcu-
Myma B 2010 rogy, ¢ nocneayoLLMM YCTOHUMBBLIM CHUMKEHNEM
po 2023 ropa (cM. Tabn. 1).

Hanbonee 3Haummblin pocT 06LLei 3aboneBaeMocTu cpeau
cotpyaHukoB OBJl no r. MockBe 3admKcvpoBaH npu HeBpo-
TUYECKUX, CBA3aHHBIX CO CTPECCOM M COMATO(POPMHBIX pac-
cTpoiicts (F40-F48) (cM. Tabn. 1), uto TpebyeT yrnybnéHHoro
aHanu3a NpuyuH M haKTopos, cnocobCcTByOWMX opMmupoBa-
HWIO CTPECC-acCcOLMMPOBAaHHBIX PacCTPOICTB B JaHHOW npo-
deccuoHanbHOM rpynne, WM MOXKET OTpamaTb AecTUrMaTn-
3aLMI0 U NOBbILLEHME JOCTYNHOCTU NCUXMATPUHECKOHA MOMOLLIM.

T.31, N2 12, 2024

JKoNorna HenoBeka

3aboneBaeMoCTb NMOBEAEHYECKUMU CUHOPOMaMM, CBS-
3aHHBIMM C U3UONOrMYECKUMU HapyLleHuaMu W dusu-
YecKUMM (aKTopaMmK, a TaKKe paccTpOCTBAMM JIMYHOCTU
1 noBeaeHus B 3penioM Bo3pacte (F50-F59 n F60-F69 coor-
BETCTBEHHO) Ha NPOTSKEHWUM BCEr0 aHaIM3WUpyeMoro nepuo-
Aa bbina ctabunbHo HU3KoM (cM. Tabn. 1).

lMoka3satenu puHammkn 03[P cpeau coTpyaHWKOB op-
raHoB BHyTpeHHUX aen r. Mocksbl B 2008-2023 rr. npo-
JEMOHCTpUpoBaHbl B Tabn. 2. B 2009 rogy oTMeyeHo He-
3HaUMTENIbHOE CHUKEHME €€ YPOBHSA, 4TO COOTBETCTBYET
oTpuuatensHoMy abconTHOMY MPUPOCTY M ero Temny.
B 2010-2014 rr. npocnexuBaeTcs NONOXUTENbHAA AMHA-
MWKa, C MOCTENEHHBIM YBENUYEHWEM abCONMKTHBIX 3HAYEHUH
03M1P. B atoT nepuoA Habntoganu NocTeneHHoe yBesnyeHue
MoKasaTesied, YTo 0TpaXaeT YCTONUMBYIO TEHLEHLMIO poCTa.
Hebonbluoe cHuxkenne B 2015-2016 rr. MoxeT bbITb cBA3a-
HO C BPEMEHHbIMKM MepaMu NPO(UIAKTUYECKOro XapaKTepa
UK M3MeHeHWeM y4yeTHbIX npouenyp. C 2018 no 2022 rog
BHOBb Habn0anm yYCTOMYMBLIN POCT, 0COBEHHO BbIPAXKEHHDIN
B 2018 1 2021 roay (cM. Tabn. 2). MonyyeHHble pe3ynbTaThl
YKa3bIBalOT Ha 3HAYUTENILHOE YCUIIEHWE PErucTpaumin ncu-
XMUYECKWX PacCTPONCTB, BEPOATHO, CBA3AHHOE C YNYULIEHUEM
BbISIB/IIEMOCTU, CHATUEM CTUIMbl 0DpaLLEHMs 33 NMOMOLLbIO,
a TaKXe YyBeNWYEHMEM MNCUXO0IMOLMOHANBHOM Harpysku
Ha coTpyaHuKoB OBJ] B yKa3aHHble rogbl. Pe3kuM CHUMKEHNEM

Ta6nuua 2. MoxasaTenm AMHaMUKK oBLLei 3a601eBaeMOCTH NCUXMYECKUMM PAcCTPOACTBAaMM CPeay COTPYAHWKOB OPraHoB BHYTPeHHUX Aen . MocKBbl

B 2008-2023 rr.

Table 2. Trends in the overall morbidity of mental disorders among law enforcement personnel in Moscow, 2008-2023

lon Bcero, %o A6contoTHbIN NpupocT Temn pocta, % Temn npupocTa, % BasucHbii MHexc’

Year Total, %o Absolute increase Growth rate, % Increase rate, % Base index’
2008 7,00 — — — 100,00
2009 6,76 -0,24 96,57 -3,43 96,57
2010 7,07 0,31 104,59 4,59 101,00
2011 7,50 043 106,08 6,08 107,14
2012 7,86 0,36 104,80 4,80 112,29
2013 8,38 0,52 106,62 6,62 1971
2014 8,91 053 106,32 6,32 127,29
2015 8,64 -027 96,97 -3,03 123,43
2016 7,74 -0,90 89,58 -10,42 110,57
2017 7,00 -0,74 90,57 -9,43 100,00
2018 8,14 1,14 116,29 16,29 116,29
2019 8,48 0,34 104,18 4,18 121,14
2020 8,81 033 103,89 3,89 125,86
2021 10,24 1,43 116,23 16,23 146,29
2022 11,24 1,00 109,77 9,77 160,57
2023 6,97 -4,27 62,01 -37,99 99,57

IpumenaHue. MoKa3aTtenu paccumtanbl Ha 1 ThiC. COTPYAHMKOB. | — 0611iaq 3a6oneaemocTs 8 2008 rogy npuHATa 3a 6a3ncHbIA yposeHb (100%).
Note. Indicators are calculated per 1,000 personnel. 'Overall morbidity in 2008 was taken as the base level (100%).

D0l https://daiorg/10.17816/humeco643546
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Ta6nuua 3. [InHamuKa 3ab0neBaeMoCTH OpraHUYeCKUMM NCUXMYeckuMu paccTpoiictBamu (FO0-F09)

Table 3. Trends in the morbidity of organic mental disorders (FO0-FQ9)

lop Bcero, %o ABconioTHbIn npupocT Temn pocra, % Temn npupocrta, % BasucHbif uHaekc'

Year Total, %o Absolute increase Growth rate, % Increase rate, % Base index’
2008 081 — — — 100,00
2009 0,88 0,07 108,64 8,64 108,64
2010 079 -0,09 89,77 -10,23 97,53
2011 0,62 -0,17 78,48 -21,52 76,54
2012 0,66 0,04 106,45 6,45 81,48
2013 0,67 0,01 101,52 1,52 82,72
2014 076 0,09 113,43 13,43 93,83
2015 1,05 0,29 138,16 38,16 129,63
2016 0,97 -0,08 92,38 -7,62 119,75
2017 081 -0,16 83,51 -16,49 100,00
2018 071 -0,10 87,65 -12,35 87,65
2019 076 0,05 107,04 7,04 93,83
2020 048 -0,28 63,16 -36,84 59,26
2021 0,41 -0,07 85,42 -14,58 50,62
2022 0,41 0,00 100,00 0,00 50,62
2023 0,40 -0,01 97,56 -2,b44 49,38

Ipumenatue. Mokasatenu paccumtaHbl Ha 1 ThiC. COTPYAHMKOB. | — 06Lan 3abonesaemocts B 2008 rofy npuHaTa 3a 6a3ucHbIn yposeHs (100%).

Note: Indicators are calculated per 1,000 personnel. 'Overall morbidity in 2008 was taken as the base level (100%).

ypoBHa O3[1P xapaktepusyetcs 2023 rop no cpaBHEHWIO
C NpeabILyLLMM rofioM. 3T0 MOXKET YKa3blBaTb Ha U3MEHEHMS
B CMCTEME YYETa, YMyulleHUe NPeBEHTUBHOW NcuxMaTpuye-
CKOW MOMOLUM MnK peanu3aumio 3pdeKTuBHbIX peabunuta-
LIMOHHBIX NporpamM (cM. Tabn. 2).

Kpome Toro, basncHble MHAEKCHI NMOATBEPKAAIOT 06LLyI0
TeHAeHumto, uTo AenaeT 2023 roa aHOManbHbIM B pAAy pac-
CMaTpuUBaeMbIX AaHHbIX M TpebyeT JOMONHUTENBHOMO aHaNK-
3a (aKTopoB, NOBAMABLLMX Ha CTOJb CYLLECTBEHHOE CHUME-
Hue (cM. Tabn. 2).

InHamuka 3aboneBaeMoCTV OpPraHUYecKUMM, BKIKO-
yas CMMMTOMAaTUYeCKue, MCUXMYECKUMU PacCTpOMCTBaMu
(FO0-F09) cpe o cotpyanmkos OBZL r. Mocksbi 33 2008-2023 .
npeacTaBseH B Tabn. 3. B gaHHbI nepuog 0TMeYeHa 3Hauu-
TeNbHas BapMaTMBHOCTb MOKa3aTeneli C Nepuoaamu Kak po-
CTa, TaK W CHWxeHus. B Hauane nepuoaa, B 2009 rogy, 3a-
(uKcUpoBaH HebonbLuoi pocT no cpaBHeHuio ¢ 2008 rofoM.
B 2010-2011 rr., Habnwaanm CcHUXeHWe NOKa3aTeneu.
B nepvwop ¢ 2012 no 2015 rop yposeHb 3aboneBaemocTu
BO3pOC, YTO COMPOBOXAANOCH CTAOUNbHBIMU MONOXKUTENb-
HbIMM abCOMIOTHBIMKU NPUPOCTAMU U 0COBEHHO Pe3KMM Mo-
BbileHneM B 2015 rogy. 310 6bIA HaMBLICLUMIA MOKa3aTeslb
3a BeCb aHanM3upyeMblid nepuog, a basucHbIii MHAEKC JOCTUr
MaKCUManbHOro 3HaueHus (cM. Tabn. 3).

lMocne 3toro, HaunHasa ¢ 2016 ropa, 0TMEYEHO YCTOM-
umBoe cHuxenue. B 2017 rogy nokasatenb BepHYNCA K Ha-
yanbHoMy 3HaueHuto 0,81%o, a 3aTEM NPOJOIIKUN CHUKATLCS

00l https://daiorg/10.17816/humeco643546

n B 2023 rogy AOCTUr MMHMMaNbHOrO 3HadveHus 3a 16 net
(cM. Tabn. 3). TeMnbl npupocTa B 3TM rofbl HOCWUAM OT-
puuaTenbHbId xapaktep, gocturdys B 2020 ropy -36,84%,
a basucHbIN uHAeKe onyctuncs o 49,38%, uto yKasbiBaeT
Ha CHMXeHWe ypoBHA 3aboneBaemocTn bonee yeM BABOE
no cpaeHeHuto ¢ 2008 rogom (cM. Tabn. 3).

[nHamuka 3aboneBaeMoCTM NCUXMYECKUMU PaCcCTPOM-
CTBaMM, CBSA3aHHBIMM C YNOTPeBeHMEM MCUMXOAKTUBHBIX
BewecTB (F10-F19), cpean cotpyanukos OBJl r. Mockse
3a 2008-2023 rr. npeactaBneHa B Tabn. 4. OHa oTnnyaeT-
€S BOJIHO0Opa3HbIM XapaKTepoM C Yepe0BaHUEM NEPUOAOB
pocta u cHuxenus. B 2009 rogy oTMeueH pe3kuii NogbeM
YPOBH#A 3ab60/1€BaEMOCTH, YTO CBMIETENLCTBYET O 3HAYM-
TeNIbHOM YBENIMYEHWMN CITy4aeB BbISBIIEHWUS 3aBUCUMBIX CO-
cTosiHWiA. OaHaKo yxe B 2010 rogy npon3oLLo pe3Koe CHU-
EHWe, BepoATHO 06yCNOBNIEHHOE U3MEHEHUAMM B CUCTEME
perucTpaumm u peanusauum npodunaKTMYecKux Meponpu-
atuid. B 2011-2015 rr. HabnofaloT 0THOCUTENBHO CTabusb-
HbIA POCT (CM. Tabn. 4). 3T0T 3Tan MOXKHO 0XapaKTep130BaTh
KaK YMepEeHHbIN pocT Ha GoHe cTabunusaumm y4eTa u ynyy-
LUEHWUA [MarHoCTUYeCKUX Bo3MoxHocTei. B 2016 ropy oT-
MeyalT CHUXKeHue ypoBHS 3abonesaemoctn, a B 2017
3aduKcMpoBaH HoBblli nogbeM. lepuog 2018-2019 rr.
XapaKTepu3oBancs ovepefHbIM MafeHUEM MOKasaTenen,
C AOCTMKEHMEM MMHWUMaNbHbIX 3HadeHwit B 2019 ropy
(0,22%o, 6a3ucHbIn MHAEKC — 53,66%). Mocne 3Toro BHOBb
HabnopaT ckadok B 2020-2021 rr. ¢ MaKcUManbHbIM
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Ta6nuua 4. [lnHamvKa 3a001eBaeMOCTM NCUXMYECKUMM U PacCTPOCTBaMM NOBEEHMS, CBA3aHHbIE C yNoTpebneHneM ncuxoakTusHbIx BeluecTs (F10-F19)

Table 4. Trends in the morbidity of mental and behavioral disorders related to psychoactive substance use (F10-F19)

lop Bcero, %o Ab6contoTHbIN npupocT Tewmn pocTa, % Temn npupocta, % Ba3ucHbIit MHaeKc!

Year Total, %o Absolute increase Growth rate, % Increase rate, % Base index’
2008 0,41 — — — 100,00
2009 0,53 0,12 129,27 29,27 129,27
2010 036 -0,17 67,92 -32,08 87,80
2011 038 0,02 105,56 556 92,68
2012 0,41 0,03 107,89 7,89 100,00
2013 0,47 0,06 114,63 14,63 114,63
2014 0,48 0,01 102,13 2,13 117,07
2015 0,50 0,02 104,17 4,17 121,95
2016 033 -0,17 66,00 -34,00 80,49
2017 0,41 0,08 124,24 24,24 100,00
2018 0,26 -0,15 63,41 -36,59 63,41
2019 022 -0,04 84,62 -1538 53,66
2020 033 0 150,00 50,00 80,49
2021 048 0,15 145,45 45,45 117,07
2022 0,36 -0,12 75,00 -25,00 87,80
2023 0,31 -0,05 86,11 -13,89 75,61

Ipumenatue. NoxasaTenu paccuutanbl Ha 1 Thic. cOTpyaHMKOB. | — o6iLuad 3abonesaemocTs 8 2008 rofy npuHATa 3a 6asucHbIA yposeHs (100%).

Note. Indicators are calculated per 1,000 personnel. 'Overall morbidity in 2008 was taken as the base level (100%).

Tabnuua 5. [luHamuka 3aboneBaeMocTy WM30dPEHNEN, LIM30TUNMYECKMM 1 BpeoBbIMK paccTpoicTBamu (F20-F29)
Table 5. Trends in the morbidity for ICD-10 category F20-F29

lon Bcero, %o A6contoTHbIA NpupocT Temn pocTa, % Temn npupocTa, % BasucHbIn MHpexc’

Year Total, %o Absolute increase Growth rate, % Increase rate, % Base index’
2008 0,03 — — — 100,00
2009 0,02 -0,01 66,67 -33,33 66,67
2010 0,02 — 100,00 — 66,67
2011 0,02 — 100,00 — 66,67
2012 0,02 — 100,00 — 66,67
2013 0,03 0,01 150,00 50,00 100,00
2014 0,03 — 100,00 — 100,00
2015 0,05 0,02 166,67 66,67 166,67
2016 0,05 — 100,00 — 166,67
2017 0,03 -0,02 60,00 -40,00 100,00
2018 0,10 0,07 333,33 233,33 33333
2019 0,03 -0,07 30,00 -70,00 100,00
2020 0,07 0,04 233,33 133,33 23333
2021 0,05 -0,02 71,43 -28,57 166,67
2022 0,03 -0,02 60,00 -40,00 100,00
2023 0,03 — 100,00 — 100,00

Ipumenarue. Noxa3aTtenu paccumtabl Ha 1 Thic. COTPYAHMKOB. | — 06Luad 3aboneaemocTs 8 2008 rogy npuHATa 3a 6a3ucHbIA yposeHs (100%).

Note. Indicators are calculated per 1,000 personnel. 'Overall morbidity in 2008 was taken as the base level (100%).

D0l https://daiorg/10.17816/humeco643546
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TemnoM npupocta B 2020 rogy. K 2023 rony ypoBeHb 3a-
boneBaeMocTi BHOBb CHM3WACA (CM. Tabn. 4), 4to MoxeTt
YKa3sblBaTb Ha IQMEKTMBHOCTb peabunnTaLunoHHbIX U Npo-
(QUNaKTUYECKUX Mporpamm.

B teuenne nepuopa c 2008 no 2023 rop ypoBeHb 3a-
boneBaeMocTy LUM30QpPEHNEN, LLIN30TUNUYECKUMM U Bpeno-
BbIMU paccTpoictBaM (F20-F29) cpeam cotpyanukos 0BJ1
bl CTAabUNBHO HM3KUM, AEMOHCTPUPYS HE3HAUUTENbHbIE
Konebanmamm (tabn. 5). Mocne HavanbHOro ypoBHS, 3aduK-
cupoBaHHoro B 2008 roay, B nocneaytoLme roasl Habnoganm
KpaTKoBpeMeHHoe cHikeHue (2009-2012 rr.), ogHaKo 3aTeM
3HauyeHus BEpHYAMCb K UcxofHbIM. Hanbornee 3ameTHoe yBe-
Nmyenmne 3aduKcmpoBaHo B 2015 rofy, a MaKcUManbHoe 3Ha-
yeHue otMeueHo B 2018 rogy (0, 10%o), 4To conpoBoXAaeTcs
Pe3KWUM CKauKOM TeMna npupocTa (cM. Tabn. 5). OfHako yxe
B 2019 rogy nokasatenb cHusuncs BTpoe. [ogobHas Hecta-
BUNBHOCTb, BEPOATHO, 0BYCNOBAEHA €AUHUYHBIMM CITy4asMH,
OKa3bIBAOLLMMM 3HAYMTENbHOE BAWSHWE MPU CTOb ManbiX
abCosMIOTHBIX 3HAUEHUAX.

Moka3aTtenu 3aboneBaeMocTM adeKTMBHLIMU pac-
ctpovictBamm (F30-F39) cpeamn cotpyaHukos OB[l B nepu-
on ¢ 2008 no 2023 roa AEMOHCTPUPYIOT BbIPAXEHHYH He-
cTabunbHocTb (Tabn. 6). Yke B 2009 rogy no cpaBHeHWto
¢ 6asucHbiM ypoBHeM 2008 ropa 3admKcMpoBaHO MOYTM
ABYKpaTHOe yBeNnYeHWe, 0HAKO B NOCNeaytoLmMe rogpl Ha-
bniofaloT 3HauuTeNbHbIE KONebaHus ¢ Yepe0BaHUEM MepHU-
0[J0B CTPEMMTENBHOrO POCTa M MOCHEAYIOWEr0 CHUXEHNS.
Mocne nuka B 2010 rogy (0,31%c0) n cnapa B 2011, ypoBeHb
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3aboneBaeMoCTM MPOLOMKAEeT BapbupoBaTb B npegenax
CpeHUX 3HayeHuit (cM. Tabn. 6). MakcuManbHbIN MoKasa-
Tenb BoisieneH B 2010 rogy, mocne Yero Ha MPOTSXKEHUM He-
CKOJTBKUX JIET PUKCMPOBaM YCTOMUMBOE CHUMKEHUE C KPaTKO-
BpeMeHHbIM BoccTaHoBneHnem B 2017-2019 rr. B 2021 roay
oTMeyeHo pe3koe nageHue o 0,05%o, KoTopoe 3aTeM ya-
CTMYHO KoMmneHcupyeTcsa B 2022, ogHako B 2023 rogy cHoBa
BO3BPALLAETCA K MUHUMAbHBIM 3Ha4YeHUAM (cM. Tabn. 6).
lokasatenn 3aboneBaeMoCTM HEBPOTUYECKUMM, CBS-
3aHHbIMM CO CTPECCOM, M COMaTOQOPMHLIMU PacCTPOICTBa-
mu (F40-F48) peMOHCTpUPYIOT BOSHOODOPa3HY AMHAMMUKY
C Yepe[OBaHMEM 3MM300B pOCTa U CHUMeHusA (Tabn. 7).
B 2009 roay Habnogaetca poct, yto Ha 22,73% Bbiwe ba-
3UCHOro ypoBHs, ogHako yxe B 2010 rogy npoucxogut
yMepeHHoe CHuxeHue. Hanbonbluee 3HauyeHWe 3aduKcu-
poeaHo B 2013 rogy (0,34%o), nocne yero B 2014-2016 rr.
cnefyeT NOCneLOBaTeNIbHOE CHUKEHWE, LOCTUTLLIEE MUHM-
myma B 2016 rogy (cm. Tabn. 7). B 2017 rogy peructpupyiot
KpaTKOBPEMEHHOE MOBLILIEHNE, CMEHSIOLLEecs NepuosoM
oTHOCUTeNbHOW cTabunbHocTu. B 2021-2022 rr. BHOBb Ha-
bniopaioT cnag A0 MUHUMAbHBIX 3HaYeHWW. 3aBepLUaloLLmMi
rog uccnenoBanus (2023) xapaKTepusyeTcs yMepeHHbIM BOC-
CTaHOBNIEHMEM YPOBHA 3aboneBaeMocTy (CM. Tabn. 7).
3aboneBaeMoCTb paccTpoiCTBaMM NOBEAEHUS, CBA3aH-
HbIMM C M3NONOTUYECKUMM HAPYLUEHUAMM U U3NUECKUMM
dakTopamu (F50-F59) 3a uccnemyeMblit nepuop, oTIMYaeTCS
KpanHe HU3KUMMW 3HAUEHWSIMU U BbICOKOM HECTabUIbHOCTbIO
(tabn. 8). B 2009 rogy oTMe4YeHO 3HAUUTENILHOE CHUMEHWE

Tabnuua 6. [lnHamuka 3aboneBaemoctn appeKTMBHLIMU paccTpoiicTBamu (F30-F39)

Table 6. Trends in the morbidity of affective disorders (F30-F39)

lon Bcero, %o A6conioTHbI npupocT Temn pocTa, % Temn npupocta, % BasucHbIn nHaexc'

Year Total, %o Absolute increase Growth rate, % Increase rate, % Base index’
2008 012 — — — 100,00
2009 029 0,17 241,67 141,67 241,67
2010 031 0,02 106,90 6,90 258,33
2011 021 -0,10 67,74 -32,26 175,00
2012 028 0,07 13333 33,33 23333
2013 0,16 -0,12 57,14 -42,86 13333
2014 0,12 -0,04 75,00 -25,00 100,00
2015 0,10 -0,02 83,33 -16,67 83,33
2016 0,09 -0,01 90,00 -10,00 75,00
2017 012 0,03 133,33 33,33 100,00
2018 012 — 100,00 — 100,00
2019 0,14 0,02 116,67 16,67 116,67
2020 0,10 -0,04 71,43 -28,57 83,33
2021 0,05 -0,05 50,00 -50,00 41,67
2022 0,09 0,04 180,00 80,00 75,00
2023 0,05 -0,04 55,56 ~bb4, b4 41,67

IMpumeyanue. Nokasatenn paccumtaHbl Ha 1 Thic. COTPYAHMKOB. | — o6Luan 3abonesaemocts B 2008 rofy NpuHATa 3a 6a3ncHbIN yposeHs (100%).

Note. Indicators are calculated per 1,000 personnel. 'Overall morbidity in 2008 was taken as the base level (100%).
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Ta6nuua 7. [uHamuka 3aboneBaeMoCTM HEBPOTUYECKUMM, CBA3aHHBIMYU CO CTPECCOM, U COMaTo(hOpMHbLIMM paccTponcTBamm (FA0—F48)

Table 7. Trends in the morbidity of neurotic, stress-related, and somatoform disorders (F40-F48)

lon Bcero, %o A6contoTHbIA npupocT Tewmn pocTa, % Temn npupocTa, % BasucHbIn MHpexc'

Year Total, %o Absolute increase Growth rate, % Increase rate, % Base index’
2008 022 — — — 100,00
2009 027 0,05 122,73 22,73 122,73
2010 0,24 -0,03 88,89 -11.1 109,09
2011 0,25 0,01 104,17 417 113,64
2012 0,26 0,01 104,00 4,00 118,18
2013 0,34 0,08 130,77 30,77 154,55
2014 023 -0,11 67,65 -32,35 104,55
2015 0,17 -0,06 73,91 -26,09 71,27
2016 0,15 -0,02 88,24 -11.76 68,18
2017 0,20 0,05 13333 33,33 90,91
2018 019 -0,01 95,00 -5,00 86,36
2019 019 — 100,00 — 86,36
2020 0,16 -0,03 84,21 -1579 72,73
2021 013 -0,03 81,25 -18,75 59,09
2022 013 — 100,00 — 59,09
2023 0,15 0,02 115,38 15,38 68.18

Ipumenarue. Noxa3aTenu paccumtabl Ha 1 Thic. COTPYAHMKOB. | — 06Luad 3abonesaemocTs 8 2008 rogy npuHATa 3a 6a3ncHbIA yposeHs (100%).
Note. Indicators are calculated per 1,000 personnel. 'Overall morbidity in 2008 was taken as the base level (100%).

Tabnuua 8. [JMHaMuKa 3a60/1eBaeMOCTH NOBEAEHYECKUMU CMHAPOMaMHU, CBA3aHHbIMK C d)VIBVIOJ'IOFVNECKVIMM HapyLeHnAMU U ¢M3W{ECKMMM dJaKTOpaMVI

(F50-F59)

Table 8. Trends in the morbidity of behavioral syndromes associated with physiological disturbances and physical factors (F50-F59)

lon Bcero, %o A6conioTHbI npupocT Temn pocTa, % Temn npupocta, % BasucHbIn nHaexc'

Year Total, %o Absolute increase Growth rate, % Increase rate, % Base index’
2008 0,05 — — — 100,00
2009 0,03 -0,02 60,00 -40,00 60,00
2010 0,03 — 100,00 — 60,00
2011 0,03 — 100,00 — 60,00
2012 0,04 0,01 13333 33,33 80,00
2013 0,04 — 100,00 — 80,00
2014 0,05 0,01 125,00 25,00 100,00
2015 0,03 -0,02 60,00 -40,00 60,00
2016 0,03 — 100,00 — 60,00
2017 0,02 -0,01 66,67 -33,33 40,00
2018 0,01 -0,01 50,00 -50,00 20,00
2019 0,03 0,02 300,00 200,00 60,00
2020 0,04 0,01 13333 3333 80,00
2021 0,01 -0,03 25,00 -75,00 20,00
2022 0,01 — 100,00 — 20,00
2023 0,02 0,01 200,00 100,00 40,00

IMpumeyanue. Nokasatenn paccumtaHbl Ha 1 Thic. COTPYAHMKOB. | — o6Luan 3abonesaemocts B 2008 rofy NpuHATa 3a 6a3ncHbIN yposeHs (100%).

Note. Indicators are calculated per 1,000 personnel. 'Overall morbidity in 2008 was taken as the base level (100%).
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Ta6nuua 9. [InHamnka 3aboneBaeMoCTV pacCTPOCTBAMU IMHHOCTU W NoBefieHNs B 3penoM Bospacte (F60-F69)

Table 9. Trends in the morbidity of personality and adult behavior disorders (F60-F69)

lon Bcero, %o A6contoTHbIA NpupocT Temn pocTa, % Temn npupocTa, % BasucHbii uHpexc'

Year Total, %o Absolute increase Growth rate, % Increase rate, % Base index’
2008 0,01 — — — 100,00
2009 0,01 — 100,00 — 100,00
2010 0,01 — 100,00 — 100,00
2011 0,01 — 100,00 — 100,00
2012 0,02 0,01 200,00 100,00 200,00
2013 0,01 -0,01 50,00 -50,00 100,00
2014 0,02 0,01 200,00 100,00 200,00
2015 0,01 -0,01 50,00 -50,00 100,00
2016 0,02 0,01 200,00 100,00 200,00
2017 0,02 — 100,00 — 200,00
2018 0,01 -0,01 50,00 -50,00 100,00
2019 0,01 — 100,00 — 100,00
2020 0,01 — 100,00 — 100,00
2021 0,02 0,01 200,00 100,00 200,00
2022 0,02 — 100,00 — 200,00
2023 0,02 — 100,00 — 200,00

IMpumeyanue. Nokasatenn paccumtaHbl Ha 1 Thic. COTPYAHMKOB. | — o6iLuan 3abonesaemocts B 2008 rogy NpuHATa 3a 6a3ncHbIi yposeHs (100%).
Note. Indicators are calculated per 1,000 personnel. 'Overall morbidity in 2008 was taken as the base level (100%).

no cpaBHeHuio ¢ ypoeHeM 2008 roaa, a nocneaytowme roapl
XapaKTepu3yloTcA YepeioBaHUEM KOPOTKUX NMepUOfOoB CTa-
OUNBHOCTM M KpaTKOCPOYHbIX MOABEMOB. MaKcuManbHoe
3HayeHue 3adurcuposanu B 2008 u 2014 roay (0,05%o),
nocne yero 3aboneBaeMocTb [EMOHCTPMPOBANa TEHAEHLMIO
K CHWXKEHMIO, JOCTUIHYB MWHWUManbHbIX ypoBHel B 2018
n 2021 rogy (0,01%o0). OToenbHble MOABLEMBI, B YaCTHOCTH
B 2019 roay, BeposTHO, CBA3aHbI C €AMHUYHBIMM CITy4asaMM,
CYLLECTBEHHO BAMSIOLLMMM Ha CTPYKTYpY NpW Manbix abco-
JIOTHBIX 3HAYEHUSIX.
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YpoBeHb 3ab071eBaEMOCTU paccTPOMCTBAMM JIMHHOCTU
U HapyLleHusiMM noBefeHns B 3penioM BospacTe (F60-F69)
Ha NpOTSEHUW BCEro Nepuofia HabnLeHNs 0CTaeTcA Kpan-
He HU3KuUM (Tabn. 9). IMHaMMKa noKasaTtenei HOCUT 3MKU30-
OMYECKUI XapaKTep: (UKCUPYIOT OTLENbHbIE Cllydau pocTa,
UepeLyIoWMecs CO CHWKEHMEM, NMpU 3TOM OONBLUMHCTBO
neT ypoBeHb 3aboneBaeMocT OCTaeTcs cTabunbHbIM. Ham-
Bonee yactoe 3HayeHue nokasatens — 0,01%o, xapakTep-
HOe Ans MoNoBUHBI UccneayeMoro nepuoaa. KpatkoBpemeH-
Hble noBbieHUsA 3admkceupoBakbl B 2012, 2014, 2016, 2017,

y =0,3036x2 - 9,2107x + 109,28
2 =0,9475

2008 2009 2010 2011 2012 2013 2014 2015

2016

2017 2018 2019 2020 2021 2022 2023

Puc. 1. YpoBeHb TpyLONOTEPb Y COTPYAHWKOB OPraHOB BHYTPEHHMUX Aen I. MOCKBbI, 06YCMOBEHHBIX NCUXMYECKUMI PacCTPoiCTBaMM.
Fig. 1. Work incapacity rate due to mental disorders among law enforcement personnel in Moscow.
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Puc. 2. KonnyectBo AHei TpYAONOTePb Y COTPYAHUKOB OPraHoB BHYTPEHHUX Aen T. MOCKBbI C MCUXMYECKUMM PacCTpOCTBaMu.
Fig. 2. Number of work incapacity days due to mental disorders among law enforcement personnel in Moscow.
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Puc. 3. CpeaHss anuTenbHOCTb Cyvaes TPYAONOTEPD Y COTPYAHUKOB OpPraHOB BHYTPEHHUX Aen . MOCKBbI C NCMXMYECKMMM PacCTPOACTBaMM.
Fig. 3. Average duration of work incapacity cases due to mental disorders among law enforcement personnel in Moscow.

a Tarke 2021-2023 rr., 4To NpUBENO K YABOEHMIO 6a3NCHOTO
MHAeKca no cpaBHeHuio ¢ 2008 rogoM. OpHaKo Takue Koneba-
HUS He CBUIETENBCTBYIOT O CUCTEMHOM IMHAMUKE U, BEPOSATHO,
0bycnoBneHbl OTAENbHBIMU CITy4asiMU ANArHOCTUKY.

B nepmop c 2008 no 2023 rop HabnofaoT yCTONYMBYHO
TEHAEHUMI0 K CHUXEHMIO MOKa3aTenei TpynonoTtepb, 06y-
C/IOBNIEHHBIX MCUXMYECKUMW PacCTpONCTBaMM Y COTPYAHM-
koB OB r. Mocksbl (puc. 1). OcobeHHO BblpaeHHoe CHu-
WeHue otMeyeHo B 2008-2015 rr. MopobHas anHamuka
MOXeT bbiTb 006yC/IOBNEHa KaK MOCTENeHHbIM BHEAPEHUEM
nporpamMM MCMX00rMYECKOro CONpOBOXAEHUS M Npodu-
NaKTUKU NCUXUYECKUX HapYLIEHWH, TaK U BHELWHUMM daK-
TOPaMM, BKJIKOYas BO3MOXHYIO CTUrMaTM3aLUmio 00paLLeHus
3a NCMXMATPUYECKOI NOMOLLbIO, YTO TpebYeT AONONHUTENb-
HOro aHanu3a u nopTeepxaenus. Mocne 2015 roga oTMe-
YaloT 3aMej/ieHne TEMMOB CHUIKEHUS MOKasaTens Tpyno-
notepb (cM. puc. 1).

B cBow ouepedb, HeCcMOTps Ha MoBbileHWe 06LLEN
3aboneBaemMocT¥ No psAAYy KaTeropuit NCUXMYECKMX pac-
CTPOWCTB (B YAaCTHOCTH, CBA3AHHBIX CO CTPECCOM), Habnoaanu

D0l https://daiorg/10.17816/humeco643546

YBEPEHHOE CHUKEHWE KONWMYEeCTBa JHEN BPEMEHHOW HeTpy-
pocnocobHocth (puc. 2). Hanbonee 3aMeTHOe CHUKEHME OT-
MeyeHo B NepBOil NOOBUHE aHaNM3UPyeMoro nepuoaa, Tor-
Aa Kak nocne 2016 ropa TeMnbl 3aMeannMnMch U Konebaxus
CTa/u MeHee BbIpaXKEHHbIMM.

CpepHss NpoA0KMTENBHOCTL OJHOMO CAy4as BPEMEHHOM
HeTpyAocnocobHOCTM Bblna cpaBHUTENBHO CTabWIbHOM Ha Npo-
TSXKEHUM BCero nepuoda HabniopeHus, AeMOHCTPUPYS JWLLb
He3HaumTeNbHble Konebauus (puc. 3). MuHuManbHoe 3HaueHme
3aduKcmpoBaHo B 2017 rogy, nocne vero ¢ 2018 no 2022 rog
CpenHAs NpOACIIKUTENBHOCTb BapbupoBana B Npejenax
+0,5 oH#, He AEMOHCTPUPYS BbIPAXKEHHOTO TPEHAA.

lpoBeEHHbIN KOPPENALMOHHBIA aHanM3 BbISIBUN TECHYIO
CTATUCTMYECKM 3HAYMMYHD MONOMMUTENbHYIO CBS3b MEXAY
YPOBHEM 3ab0/1€BAaEMOCTM NMCUXMHECKUMU PaACCTPOMCTBaMU
W nokasatensmu Tpyaonotepb (r=0,91). 310 cBUAETENb-
CTBYET O NPAMOM WX BAUSIHUK Ha yTpaTy TpyAocnocobHocTy,
noa4€pKvBas HeobxoaMMOCTb BHEAPEHUS NPOrPaMM MCUXO0-
NPOMUIAKTUKK WU NCUXOTUMUEHBI B CTPYKTYPE MeAMLIMHCKOrO
obecreyeHus COTPYAHMKOB.
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OBCYXEHUE

MonyyeHHble B X04e WUCCNEA0BaHNA [LaHHbIe MO3BONAKT
OLEHUTb AONITOCPOYHbIE TEHAEHLUMN B CTPYKTYpe Mcuxuye-
CKUX paccTpoincTB y coTpyaHukoB OBJL r. MockBbl, a TakKe
WX CBA3b C MOKa3aTensMu BPEMEHHON HEeTpyAocnocobHo-
ctu. AHanu3 3a 16-neTHuiA Nepuop NoKasan, YTo HeCcMOTpA
Ha OTHOCWTENbHYI0 CTabunbHoOCTb 0bLUeli 3aboneBaemMocTy,
HEKOTOpble HO30/10rMYECKME KAaTeropum LEMOHCTPUPOBaM
BbIpaXKeHHbIe BOIHO0Opa3Hble KonebaHus.

TaK, ouHamuka 3ab01eBaeMoCTU OpraHUYeCKUMH, BKITHO-
yasg CUMNTOMaTU4eckue, MCUXUYECKUMM PaccTPOMCTBaMM
OT/MYAETCA HENMHENHBIM XapaKTepoM: OTMEYeH OTYETNIBO
BblpaxKeHHbI NuK B 2015 roay ¢ nocneayowmM CHUXEHNEM
[0 ucTopuyeckoro MuHuMyma K 2023 rogy. 3tn KonebaHus
MOryT OTpaxaTb KaK M3MEHEHWA B KJIMHMYECKOI HACToOpo-
YKEHHOCTM M AMarHOCTUYECKUX MOAX0AaX, TaK U peanbHoe
CHWXKEHWe pacnpoCTPaHEHHOCTU OPraHNYECcKUX MCUXMYECKUX
paccTpoicTs, 0b6ycnoBneHHoe ynyyleHneM npoduiaKkTUKK,
PaHHel OUarHoCTMKOM, U3MEHEHUSAMU B AeMorpadmyeckom
COCTaBe COTPYAHMKOB WU NEPECMOTPOM KPUTEPUEB YYETa.

CxofHyl0 CTPYKTYpY LEMOHCTpUpPYeT U LMHaMuKa 3abo-
NeBaeMOCTM NCUXMYECKUMUM PacCTPOICTBaMM, CBA3aHHBLIMM
¢ ynotpebneHneM ncuxoaKTUBHBIX BellecTs. OHa HOCUT Lm-
K/IMYECKUI XapaKTep, OTpaas KaK BHELLHWe daKTopbl (Ha-
npuMep, 3NMAEMUOSIOTMYECKUE UM COLMAlbHBIE KPU3MCh),
TaK W BHYTPEHHME — YNyylleHWe KayecTBa AMArHOCTUKU
W YYETHOW QMCLMINIIMHBI B BeLOMCTBEHHOI CUCTEME 3ApaBo-
oxpaHeHus MB[.

Mpu 3TOM Apyrve HO30MOTUYECKUE KAaTeropuu AeMOH-
CTPUPYET 3NWU30AMYECKUI XapaKTep peructpaumu. B bonb-
LUMHCTBE C/ly4aeB MOKa3aTesM BapbMpYHOT B NpeAenax cra-
TUCTUYECKOW MOTPELUHOCTW, YTO He MO3BONSAET FOBOPUTb
0 HanWuuyu YCTOMYMBOTO TPEHAA K POCTY WM CHUKEHMIO
W 3aTpyLHAI0T (GOPMMPOBaHME BbIBOLOB 0 CUCTEMATUYECKOM
M3MEHEHWM 3NMAEMUONOTUYECKOW CUTYauuu. B oTaenbHbIX
nepuogax HabmnwoaalT KpaTKOBPEMEHHbIE NMOLbEMBI, BEpO-
ATHO, CBSA3aHHbIE C CUTYaTUBHBIMU MCUXO3MOLMOHANBHBIMM
Harpyskamu B npogeccuoHanbHoN Cpefe Uiu e LUMHUYHBIMU
C/ly4asiMM AMarHOCTUKM, OKa3bIBAIOLLMMU 3HAYMTENbHOE BAM-
AHMe Ha CTPYKTYPY NpU ManblX abCOMOTHBIX 3HAYEHMSIX.

TakuM 06pasoM, B LeNOM MHAMKUKA OTPaXaeT KaK Biu-
SIHWE BHELUHWX CTpeccoBblX (aKTOpOB, TakK W BHYTPEHHME
M3MEHEHUS| B OpraHM3auMu MedMUMHCKOro HabnwopeHus,
HO NpY 3TOM XapaKTepU3YeTCA HU3KOW YacTOTON BbISBEHMS
M OTCYTCTBMEM 3MUAEMMOIOTUYECKUX 3aKOHOMEPHOCTEH,
0C00EHHO B MEHEE pPacnpOCTPaHEHHBIX rpynnax paccTpomcTs.

lpeobnagaHne cpeam 3aperncTpupoBaHHbIX CIy4aeB He-
BpoTuueckux (F40-F48) n adderTneHbIX paccTpoiicTs (F30-
F39), BeposATHO, 06yCNOBNEHO BbLICOKOWM pacnpoCTpaHEHHO-
CTbIO XPOHWUYECKOTO CTPECCa M 3MOLMOHANBHOIO BbIrOpaHus,
XapaKTepHbIX [ COTPYAHWUKOB CUIOBbIX CTPYKTYP. [aHHble
HabnloaeHus cornacyloTcs ¢ pesynbTataMmu Apyrux ucchne-
LOBaHUIA, B KOTOPbIX MOAYEPKMBAKT HapacTaloLLyo posib
CTPeCcC-accoUMMpoBaHHbIX PacCTPOICTB M UX MPOSBEHUI
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B npodeccuoHanbHoi cpefie cunosbIx cTpykTyp PO [1, 5, 11].
B uccnepnosanum B.A. Cupoperko u coasr. [10] npoaeMoH-
CTPMpOBaHa BbICOKas [0S MCUXMYECKUX U MOBEAEHYECKMUX
paccTpoicTB B 06LLel CTpyKType 3aboneBaeMocTu cOTpyA-
HWUKOB cunoBbix BeaoMcTB. A.l. DaycToBa 1 coaBT. [7] yKasbl-
BalOT Ha He0bXOAMMOCTb YYETA MHAMBUAYANbHOW reHeTUYe-
CKOVi NPeApacroNoXEHHOCTM K MCUXMYECKUM PacCTpOiACTBaM,
4To 060CHOBLIBAET NEPCOHANM3MPOBAHHBIN NOAX0S, B Meau-
LIMHCKOM COMPOBOXAEHWUM COTPYAHMKOB CUII0BbIX CTPYKTYP.

lpoBefEHHbIN KOPPENSLMOHHBINA aHanu3 BbISIBUN TECHYIO
MOJOXUTENbHYID B3aUMOCBSA3b MEXAY YPOBHEM MCUXMYe-
CKWX paccTpoWCTB U MOKasaTensMu TPyLOMoTepb, YTO YKa-
3blBaeT Ha 3HAuYMMOE BNIMSHWE MCUXMYECKON [e3afanTaLuu
Ha yTpary TpyaocnocobHocTu. MoaobHas B3anMocBs3b noj-
TBEPH/AEHA W B APYruX UCCNEL0BaHMAX, NOLYEPKMBAIOLLMX
3HauMMOCTb NPOGUIAKTUKM CTPecc-accoLMUpPOBaHHbIX CO-
CTOSHWIA ANA COXpaHeHWUsi NpodeccMOHaNbHON HaLEXHOCTH
cotpyaHukos MBJ [3].

B 0 ke BpeMs, HECMOTPSA Ha NONOXKUTENBHYI0 AMHAMUKY
CHWXKEHMS MOKa3aTenen TpyLonoTepb, CBA3aHHbIX C NCUMXMYe-
CKMMU paccTpoincteamu y cotpyaHukos OBJl, aenatb ofHo-
3HayHble BbIBOALI O Pe3ysbTaTUBHOCTM NPOdUNAKTUHECKUX
Mep 0e3 CTAaTUCTMYECKU NOATBEPHAEHHBIX LaHHbIX MNpe-
XOeBpeMeHHO. 3adUKCUPOBAHHOE CHUMEHUE MOXET ObiTb
06ycrnoBfeHO He TOJbKO COBEpPLUEHCTBOBAHWEM CUCTEMbI
ncuxonpodUNaKTUKK, HO TaKKe U3MEHEHUSIMU B BO3PaCcTHOM
M YNCNEHHON CTPYKTYpe JIMYHOrO COCTaBa, afAMMHUCTPATMB-
HbIMW MOLX0LaMM K YUETY 3a60/1eBaEMOCTH, @ TaKKe ApYrUMHU
BHELUHAMM U BHYTPEHHUMU OPraHW3aLMOHHBIMU QaKTopaMy.
TeM He MeHee B HEKOTOPbIX MCCE0BaHUAX NOLYEPKUBAIOT
3HayYeHWe CBOEBPEMEHHONM AWArHOCTUKM W pPaHHEero BhbisiB-
NeHMs NOTPaHMYHBIX MCUXMYECKUX PAcCTPONCTB, CBA3AHHBIX
C npodeccHoHanbHbIM CTPECCOM, a TaKXKe posib JOCTYMHOV
MCUXONOrNYECKOM MOSAEPHKN U BHEJPEHUS COBPEMEHHbIX
MOAX040B K IEYEHWI0 KaK NoTeHUManbHbIX PaKTOpOB CHUMKE-
HWA BbIPAXKEHHOCTH NCUXMYECKON Ae3afianTaLmuy y COTPYAHU-
koB OBL [1, 6, 7].

JlanbHeliwee n3yyeHne OUHaMUKK TpyAonoTepb U daK-
TOPOB, B/IUAIOLIMX HA MX YpOBEHb, TpebYeT KOMMIEKCHOro
aHanu3a, BKIIOYAKOLLEro He TOJTbKO MeAUKO-CTaTUCTUYECKNE,
HO W coumanbHo-Ncuxonoruyeckne napametpbl. B nepcnek-
TMBE OMpaBAaHHbIM MOXKET BbiTb pa3BuTHE NPOrpaMM Mpo-
(UNAKTUKM NCUXMYECKUX PacCTPOICTB U COBEPLLEHCTBOBAHME
peabunuTauMoHHBIX TEXHONIOTUIA, MPU YCIIOBUM OLEHKU UX
3h(EKTUBHOCTM C MPUMEHEHUEM MaTEMaTUKO-CTaTCTUYe-
CKMX METOA0B. IT0, BEPOSATHO, OKAXET NO3UTUBHOE BIUAHUE
Ha ypoBeHb NpodeccHoHanbHoro bnarononyyns U ycTonuu-
BOCTU COTPYLHWKOB.

B cBA31 € 3TMM NoNyYeHHble AaHHbIE NOAYEPKUBAIOT He-
06X04MMOCTb BHEPEHUS KOMMIEKCHBIX MPOrpaMM McKXo-
NPOQUNaKTMKK, a TaKKe pa3paboTKy ynpaBieHYecKuX peLue-
HWI, HanpaBMEHHbIX Ha CHUXEHME BNMSHUA CTpecc-haKTopoB
B npodeccuoHancHoi cpeae 0BJ. 06ocHoBaHHo sBnseTcA
nepcneKkTMBa BBeAeHUs 0053aTeNbHOM CUCTEMbI pPaHHEro
MCUXOAMArHOCTUYECKOTO MOHWUTOPUHIA, OPUEHTUPOBAHHOIA
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OPUIMHATTIBHOE VICCIEOOBAHME

Ha npefynpexaeHue BblpaXeHHbIX GOpPM NCUXMYECKOW fe-
3apantauum.

OrpaHquHMe uccnenosaHua

OQHMM 13 BaXKHbIX OrpaHUYEHUI SaHHOro UCCne0BaHms
ABNAETCA OTCYTCTBUE CTAHAAPTM3aLMK NoKa3aTenei 3abone-
BaEMOCTM MO BO3PAcTy, YTO MOXET CHUMaTb TOYHOCTb MH-
TepnpeTaLmnmn BbISBNEHHbLIX BPEMEHHBIX TPeHAO0B. [T0CKONbKY
cornacHo paHHbIM K.K. XonmatoBa u coasrt. [12] B anuge-
MWUOMOTUYECKUX TPEHAOBBIX M MaHeNbHbIX WUCCef0BaHMsX
Heobxo0aMMO yuUTLIBaTb BO3PACTHBIE U CTPYKTYPHBIE CABUIY,
BMIMSIOLLME HA BbIYMCIUTENBHBIE OCHOBAHMS, BKIIHOYas 3Ha-
MeHaTeslb PacYETHON GOpMYJbl.

3AKJTIOYEHUE

CsoeBpeMeHHoe BbisiBieHUe coTpyaHukoB OB/l ¢ npusHa-
KaMu CTPecc-accoLMMpoBaHHBIX MOrPaHUYHBIX MCUXUYECKUX
PacCTPONCTB U OKa3aHue UM ambynaTtopHOM NOMoOLM B Me-
OVLMHCKMX opraHu3auusx MBI PO B r. Mockse, BeposTHO,
CnocobCTBYET CoEPKMBaAHUI0 Pa3BUTUS Boniee TAHENLIX HopM
HapylueHniA. OTHOCMTENbHO BLICOKAs PerucTpaums ncuxu-
YECKMX PACcCTPOMCTB MOXET TaKXKe OTpaMaTb POCT OTKPbI-
TOCTU COTPYAHMKOB K 0DpaLLeHuWio 3a creuuanu3upoBaHHoM
MOMOLLBIO, YTO CNlefyeT paccMaTpuBaTh KaK MONOMUTENbHYIO
TeHAeHUM0. OHOBPEMEHHO CHUMKEHME YMCNa CITy4aeB U AHel
BpeMEHHOM HETPYA0CNOCOOHOCTH NpY OTHOCUTESTLHO CTabuITb-
HOCTW CpefHen NPOAOHKUTENIBHOCTU OJJHOTO CITydas JieyeHus
He No3BONISET OIHO3HAYHO YTBEPHKAATb O MPSMOM YITyULLEHUHN
CUCTEMbI MeJMLMHCKOTO COMpOBOMXIEHUA 0e3 npoBefeHMs
LOMOHUTENBHOMO CTAaTUCTUYECKOTO aHanu3a. TeM He MeHee
TaKas OMHaMWKa MOXKET KOCBEHHO CBULETENLCTBOBATH O MO-
NOXMTENBHBIX U3MEHEHMAX B OpraH13aLmm NcuxmaTpuyecKoi
nomoLum cotpyaHukam OB, uto TpebyeT pfanbHeiiwero Ha-
Y4HOro noaTBepaeHus. MonydyeHHble pe3ynbTaTbl BO3MOXHO
MCMONb30BaTh C LIENbI0 COBEPLLEHCTBOBAHUS CUCTEMbI MOHU-
TOpUHra NCUXMYECKOro 34,0p0BbA COTPYAHMKOB OBJl, noBbiLLe-
HWA 3QPEKTMBHOCTU pPaHHEN AMArHOCTMKU U NPOQUNAKTUKMK,
a TaKKe pa3paboTKU OpraHM3aLMOHHO-METOAMYECKUX peLLe-
HWW B CMCTEME BEJOMCTBEHHOM MCUXUATPUYECKON MOMOLLY,
BKJTI04as pa3paboTKy CKPUHWHIOBBIX AUArHOCTUYECKMX U pe-
abunUTaLMOHHBIX MPOrpamMM, HanpaBeHHbIX Ha CHUKEHUe
puUCKa [de3afjantauuu U MofAepxKy npodeccuoHanbHOro
30,0poBbA SMyHoro coctasa OB/,

A0NOTHUTE/IbHAA UHOOPMALIUA

Bknap aBTopoB. E.[. unTOBKMHa — KOHUENUMS 1 OM3aiH MCCNeaoBa-
HWS, HanNMCcaHWe MePBOr0 BapWaHT PYKOMWCK, MOArOTOBKA MIOCTPALWIA
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nccnenosarus; A.l. ConoBbEB — KOHLENLMA 1cCe0BaHUs, YTBEPKAEHUE
OKOHYaTeNbHOro BapuHTa pykonucy; C.B. XepHoB — aHanu3 u uHTepnpe-
Taumsa aaHHblx; 3.A. LWyrywesa — cbop 1 aHanm3 faHHbIX, HaNMcaHWe U pe-
[aKTVUPOBaHMWe TeKCTa pyKonucy. Bee aBTopbl 0406prnn pykonucs (Bepcuto
Ana nybnvKaumm), a TakKe COrnacuimnch HeCTU OTBETCTBEHHOCTb 3a BCE
acneKTbl paboThl, rapaHTVpys Hafnexalliee pacCMOTPEHME U peLLeHue Bo-
MPOCOB, CBA3aHHbIX C TOYHOCTLIO M A06POCOBECTHOCTBIO MtoboV eé yacTu.
ITuyecKas akcnepTu3a. VccnenoBaHue 0f00PEHO NOKANbHBIM ITUYECKUM
komutetom OrbOY BO CTMY (npotokon N° 05/06-20 ot 10.06.2020). Mony-
YeHO paspeLLieHve aKkcnepTHon Kommceun [T MBL, Poccum, Ha ocHoBaHUM
KOTOPOro YCTaHOBMEHO, YTO CBefeHWs, COAepaLlMecs B CTaTbe, He Co-
CTaBNAIOT rOCYAAPCTBEHHYIO TaHY U MOrYT BbITb OTKPLITO OMYBAMKOBAHBI.
WUcTtounukm dpunancuposanma. OTcyTCTBYIOT.

PackpbiThe MHTepecoB. ABTOpbI 3as1BNAIOT 00 OTCYTCTBUM OTHOLLEHWH, fie-
ATENbHOCTV W MHTEPEeCOB 3a MOCMeHWE TPW rofa, CBA3aHHbIX C TPETbUMM
JMLaMK (KOMMEPYECKUMM 1 HEKOMMEPYECKVMM), UHTEPECH! KOTOPLIX MOTYT
BbITb 3aTPOHYTHI COAEPIKAHMEM CTaTbU.

OpuruHanbHocTb. [py co3a4aHMM HacTosLLeN paboTsl aBTOpbI He UCMOb-
30Banv paHee onybiMKOBaHHbIe CBEAEHMS (TEKCT, AMIOCTPaLWMY, AaHHbIE).
Hoctyn K paHHbIM. Bce flaHHbIe, NosyYeHHbE B HACTOSAILLEM UCCrefoBa-
HWW, [OCTYMHbI B CTaTbe.

[eHepaTMBHbIW UCKYCCTBEHHbIW MHTEJUIEKT. [1pW CO34aHUM HacTosALLEN
CTaTb¥ TEXHONOTWM FEeHEPaTUBHOMO UCKYCCTBEHHOrO WHTENNEKTa He uc-
nosb30Banu.

PaccMotpenue u peueHsupoBanue. Hactosias paboTa nogaHa B xyp-
Han B MHWLMATUBHOM MOPAAKE W PaccMOTpeHa no 06bI4HOM MpoLemype.
B pevieH3MpoBaHMKM yyacTBOBaNM [Ba BHELLHUX PeLieH3eHTa, YieH pefaK-
LIOHHOM KOMNErnn 1 HayYHbIA pefaKTop M3haHus.

ADDITIONAL INFORMATION

Author contributions: E.G. Ichitovkina: conceptualization, study design,
writing—aoriginal draft, visualization; A.G. Soloviev: conceptualization,
writing—review & editing, approval of the final manuscript; S.V. Zhernov: data
analysis and interpretation; ZA. Shugusheva: data collection and analysis,
writing—original draft, writing—review & editing. All authors approved the
version of the manuscript to be published and agree to be accountable for
all aspects of the work, ensuring that questions related to the accuracy or
integrity of any part of the work are appropriately investigated and resolved.
Ethics approval: The study was approved by the local ethics committee of
the FSBI VO SSMU (Protocol No. 05/06-20 dated 06/10/2020).The permission
of the expert commission of the Ministry of Internal Affairs of the Russian
Federation was obtained, on the basis of which it was established that the
information contained in the article does not constitute a state secret and
can be openly published.

Funding sources: No funding.

Disclosure of interests: The authors have no relationships, activities, or
interests for the last three years related to for-profit or not-for-profit third
parties whose interests may be affected by the content of the article.
Statement of originality: No previously published material (text, images,
or data) was used in this study or article.

Data availability statement: All data generated during this study are
available in this article.

Generative Al: No generative artificial intelligence technologies were used
to prepare this article.

Provenance and peer review: This paper was submitted unsolicited
and reviewed following the standard procedure. The peer review process
involved two external reviewers, a member of the editorial board, and the
in-house scientific editor.




ORIGINAL STUDY ARTICLE

CNUCOK JINTEPATYPbI | REFERENCES

1.

Ivanov NM, Ichitovkina EG, Evdokimov VI, Liholetov AG. Analysis of
morbidity indicators in the personnel of the Ministry of Internal Affairs of
Russia. Medico-Biological and Socio-Psychological Problems of Safety
in Emergency Situations. 2024; (2):14-38.

doi: 10.25016/2541-7487-2024-0-2-14-38 EDN: NWWYJR

Lugovik VF, Surgutskov VI. Functions and tasks of the Russian Ministry
of Internal Affairs: correlation and problems of concretization. Scientific
bulletin of the Omsk Academy of the Ministry of the Interior of Russia.
2023;29(4):354-357. doi: 10.24412/1999-625X-2023-491-354-357
EDN: SFYAKB

Dvinskikh MV, Ichitovkina EG, Soloviev AG, Zhernov SV. Pre-disease
detection of stress-associated disorders in combatants depending on
professional activity profile. Medico-Biological and Socio-Psychological
Problems of Safety in Emergency Situations. 2024;(4):83-89.

doi: 10.25016/2541-7487-2023-0-4-83-89 EDN: PSASBT

Reznik AM. Alcohol abuse in war veterans treated in a psychiatric
hospital. Bulletin of the Medical Institute of Continuing Education.
2023;3(4):108-122. doi: 10.36107/2782-1714_2023-3-4-108-122

EDN: HBNQSP

Barylnik SN, Barkova AQ. Features of the manifestation of
post-traumatic stress disorder in persons participating in military
fighting. Modern Science: Actual Problems of the Theory & Practice.
2023;(2-2):151-154.  doi:  10.37882/2223-2966.2023.02-2.05
EDN: EWEGTK

0b ABTOPAX

* WuutoBkuHa EneHa MeHHaabeBHa, 4-p MeA. HayK, AOLEHT;
anpec: Poccus, 119192, Mockea, JToMoHOCOBCKMI Np-KT, 4. 45;
ORCID: 0000-0001-8876-669X;

eLibrary SPIN: 4333-0282;

e-mail: elena.ichitovckina@yandex.ru

ConoBbés AHapeit loproHbeBuY, a-p Mes. HayK, npodeccop;
ORCID: 0000-0002-0350-1359;

eLibrary SPIN: 2952-0619;

e-mail: ASoloviev1@yandex.ru

YepHoB Cepreit BauecnaBoBuy, KaHa. NCUXON. Hayk;
ORCID: 0000-0002-6250-9123;

eLibrary SPIN: 6586-7769;

e-mail: sergern@rambler.ru

Llyrywesa 3apuHa ApceHoBHa;
ORCID: 0000-0002-4280-0474;
eLibrary SPIN: 5169-0942;
e-mail: kardangush@mail.ru

* ABTop, 0TBETCTBEHHbIV 3a Nepenucky / Corresponding author

Vol. 31 (12) 2024

10.

1.

12.

Ekologiya cheloveka (Human Ecology)

Subota IYu. Ersonal mechanisms of psychological adaptation of
employees of law enforcement agencies and the Ministry of Emergency
Situations. Psychology. Historical-critical Reviews and Current
Researches. 2024;13(4-1):166—175. EDN: UQPIAG

Faustova AG, lourov IY. Epigenetic And Genomic Mechanisms In The
Pathogenesis Of Posttraumatic Stress Disorder (Review). Research
Results in Biomedicine. 202;8(1):15-35.

doi: 10.18413/2658-6533-2022-8-1-0-2 EDN: OBRHKK

Shmarina TA. Identity authenticity and the paradox of resilience to
traumatic stress. Journal of Modern Foreign Psychology. 2023;12(3):74—
82. doi: 10.17759/jmfp.2023120307 EDN: EWYDKZ

Ruseckaja DV. Program of psychological support for professional and
personal development of employees of the Ministry of Internal Affairs
of Russia. Flagman nauki. 2023;(11):390-391. (In Russ.) EDN: WAMGSP
Sidorenko VA, Rybnikov VY, Nesterenko NV, et al; Key indicators
of health and morbidity structure of incidence of police officers,
firemen and servicemen of the Russian Federation. Disaster Medicine.
2021;(2):11-15. doi: 10.33266/2070-1004-2021-2-11-15 EDN: LXGCMW
Elesina IG. the problem of destructive behavior of employees of
Internal Affairs Bodies. Vestnik Moskovskago Universiteta MVD Rossii.
2021;(3):335-338. doi: 10.24412/2073-0454-2021-3-335-338

EDN: ZEGJLX

Kholmatova KK, Grjibovski AM. Ecological studies in Medicine and
Public Health. Ekologiya cheloveka (Human Ecology). 2016;23(9):57—64.
doi: 10.33396/1728-0869-2016-9-57-64 EDN: WQSIDR

AUTHORS’ INFO

* Elena G. Ichitovkina, MD, Dr. Sci. (Medicine), Associate Professor;
address: 45 Lomonosovsky ave, Moscow, Russia, 119192,

ORCID: 0000-0001-8876-669X;

eLibrary SPIN: 4333-0282;

e-mail: elena.ichitovckina@yandex.ru

Andrey G. Soloviev, MD, Dr. Sci. (Medicine), Professor;
ORCID: 0000-0002-0350-1359;

eLibrary SPIN: 2952-0619;

e-mail: ASoloviev1@yandex.ru

Sergey V. Zhernov, Cand. Sci. (Psychology);
ORCID: 0000-0002-6250-9123;

eLibrary SPIN: 6586-7769;

e-mail: sergern@rambler.ru

Zarina A. Shugusheva, MD;
ORCID: 0000-0002-4280-0474;
elLibrary SPIN: 5169-0942;
e-mail: kardangush@mail.ru

00l https://daiorg/10.17816/humeco643546

892


https://orcid.org/0000-0001-8876-669X
https://www.elibrary.ru/author_profile.asp?spin=4333-0282
mailto:elena.ichitovckina@yandex.ru
https://orcid.org/0000-0001-8876-669X
https://www.elibrary.ru/author_profile.asp?spin=4333-0282
mailto:elena.ichitovckina@yandex.ru
https://orcid.org/0000-0002-0350-1359
https://www.elibrary.ru/author_profile.asp?spin=2952-0619
https://orcid.org/0000-0002-0350-1359
https://www.elibrary.ru/author_profile.asp?spin=2952-0619
https://orcid.org/0000-0002-6250-9123
https://www.elibrary.ru/author_profile.asp?spin=6586-7769
https://orcid.org/0000-0002-6250-9123
https://www.elibrary.ru/author_profile.asp?spin=6586-7769
https://orcid.org/0000-0002-4280-0474
https://www.elibrary.ru/author_profile.asp?spin=5169-0942
mailto:kardangush@mail.ru
https://orcid.org/0000-0002-4280-0474
https://www.elibrary.ru/author_profile.asp?spin=5169-0942
mailto:kardangush@mail.ru
https://doi.org/10.25016/2541-7487-2024-0-2-14-38
https://www.elibrary.ru/nwwyjr
https://doi.org/10.24412/1999-625X-2023-491-354-357
https://elibrary.ru/sfyakb
https://doi.org/10.25016/2541-7487-2023-0-4-83-89
https://www.elibrary.ru/psasbt
https://doi.org/10.36107/2782-1714_2023-3-4-108-122
https://www.elibrary.ru/hbnqsp
https://doi.org/10.37882/2223-2966.2023.02-2.05
https://elibrary.ru/ewegtk
https://elibrary.ru/uqpiag
https://doi.org/10.18413/2658-6533-2022-8-1-0-2
https://elibrary.ru/obrhkk
https://doi.org/10.17759/jmfp.2023120307
https://www.elibrary.ru/ewydkz
https://elibrary.ru/wamgsp
https://doi.org/10.33266/2070-1004-2021-2-11-15
https://www.elibrary.ru/lxgcmw
https://doi.org/10.24412/2073-0454-2021-3-335-338
https://elibrary.ru/zegjlx
https://doi.org/10.33396/1728-0869-2016-9-57-64
https://www.elibrary.ru/wqsidr

OPUIMMHATBEHOE MCCNEOBAHME T.31, N 12, 2024 JKONOrVIA HenoBeKa 893

DOI: https://doi.org/10.17816/humeco642804 EDN: ODZVNZ

leHoTOKCHMYeckue 3ddeKTbl KOMMEepUYecKoro
o6pasua nuuLeBOro KpacuTensa Ha ocHoBe NoHco 4R
B MUKPOSIAEPHOM TecTe Ha Ky/AbType KpOBU YenoBeKa

T.A. HukuuuHa, M.A. KonawkuH, ©.W. Udrens, J1.B. Axanbuesa

U,eHTp CTpaTern4yecKkoro njiaHupoBaHUA U ynpasneHua MeaunKo-61onormyeckumMmn PUCKaMK 340p0BbIO, MockBa, Poccus

AHHOTALMA

06ocHoBaHue. TpaaMUMOHHO OLEHKY reHeTM4ecKon be3onacHOCTH NULLEBbIX 106aBOK NPOBOAAT TOMBKO C UCMONIb30BaHUEM
BELLECTB BbICOKOM cTeneHn uucToThl. B Poccuiickoit Mepepauun, cornacHo TpeboBaHuaM TexHUYecKoro pernameHTa Tamo-
JKEHHOTO COH3a, KOHTPOJIb FEHOTOKCUYHOCTM Pa3peLLEHHBIX K MPUMEHEHUIO NULLIEBBIX KpacuTenei He npeaycMoTpeH. Perna-
MEHT OrpaHWM4MBAETCA ONPEAESIEHNEM COLEPMKaHWUA OCHOBHOMO KPacALLEro BeLLecTBa U OTAESbHbIX KOMMOHEHTOB COCTaBa.
OpHaKo TaKoii NoAXof ABNSAETCS HeLOCTaTOUHbIM, MOCKO/BKY OH He YYUTbIBAaeT BO3MOXKHOE MPUCYTCTBUE TOKCUYHBIX U FEHO-
TOKCUYHBIX NPUMECEl B COCTaBe MULLEBbLIX KpacuTenei.

Llenb. OueHnTb reHeTMYeCKYI0 6€30MacHOCTL MULLLEBOrO KPacuTeNA Ha 0CHOBE MOHCO 4R (E124), nocTynMBLUEro B PO3HUYHYIO
TOProB/io, C UCMONIb30BaHUEM MUKPOSAEPHONO TECTa Ha Lie/bHOM KPOBM YeNOBEKa, KyNbTUBMPYEMOIA B YCIOBUSX LIMTOKUHE-
TMYECKOro 610K, KaK B MPUCYTCTBUM CUCTEMbI METabOIMYECKO aKTUBaLMK, TaK U 6e3 He€.

Matepuanbl u Metoabl. Kpacutenb Ha ocHoBe MoHCo 4R npuobpeTéH B po3HWUYHOI ToproBoi ceTn. KneTku 3aopoBoro fo-
Hopa KynbTMBUPOBANX B YCIIOBUSX LIMTOKUHETUYECKOro 6/10Ka NapannenbHo B MPUCYTCTBUW CUCTEMbI MeTaboIMuecKoin aK-
TMBauuM S9 renatouMToB KpbIC M Be3 HeE Mpu BO3LEMCTBUM KPacWUTeN Ha KIIETKW B AMana3oHe KoHueHTpauuii ot 0 go
2 Mr/Mn. LITOMHBIV aHanu3 NpoBOAMAM MO pacLUMPeHHOMY NPOTOKOMY MUKPOsALEPHOro TecTa. [ing cratuctyeckon obpabor-
KW UCMONb30BaNM KpuTepun Y2 1 MaHHa—YuTHM.

PesynbTatbl. CTaTUCTUYECKM 3HAUMMOE YBENMYEHWE YACTOTbI KNETOK C FeHETUYECKUMU NOBPEXAEHUSAMM B KYNbTYpax KpoBu
Habnoganm no U-obpasHoMy Tuny 3aBucMMOCTUM: Be3 MeTabonmMuecKoi aKTMBaLMM — Mpy BO3LENCTBUM KPACUTENS B KOH-
ueHTpaumsx 0,000 025 6, 0,000 64 n 0,4 Mr/mn; B ycnoBusix MeTabonMyecKkon akTuBaLmm — npu KoHueHTpaumsx 0,000 025 6,
0,000 128 1 0,016 mr/mn. Kpome Toro, B npucyTcTBUM pakumm S9 Takke obHapyKeHbl YBeNMYeHUe HacToTbl 3-SAepHbIX
KJIETOK, CTUMYNALMSA MUTOTUHECKON aKTUBHOCTM U CYNpeccus anonTosa.

3akniouenue. [eHOTOKCMYECKME IPDEKTbI MULLEBOTO KPACUTENs Ha OCHOBE MOHCO 4R, npnobpeTéHHOro B pO3HMYHOIA TOp-
roB/e, BbISIBMIEHbI HAa YPOBHE OMYCTUMON CYTOYHOM [03bl 1A YeNOBEKA U HUKe. [peAcTaBneHHbIA NOAX0S MOXET CTaTb
OCHOBOIA )11 pa3paboTKU CUCTEMBI OLLEHKM reHETUYECKO Be30MacHOCTU NULLEBLIX KpacuTenen U f06aBokK.

KnioueBblie ciioBa: nuLieBoil KpacuTenb Ha OCHOBE MOHCO 4R; E124; uenbHas KpoBb 4eNiOBEKA, KYNLTMBMPOBAHHAs C
LMTOXanasnHoM B; nepsuyHas KynbTypa; S9 renaToLmMTOB KpbIC; LUTOMHBIA aHaNNU3 B MUKPOSAEPHOM TECTe; NOBPEX LEHUS
[OHK; nponudepaums; anontos.
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Genotoxic Effects of Commercial Sample of Ponceau
4R-Based Food Colorant in Micronucleus Assay
on Human Whole Blood Culture

Tatyana A. Nikitina, Maria A. Konyashkina, Faina I. Ingel, Lyudmila V. Akhaltseva

Centre for Strategic Planning and Management of Biomedical Health Risks, Moscow, Russia

ABSTRACT

BACKGROUND: Genetic safety assessments of food additives have traditionally been conducted using highly purified
substances. In the Russian Federation, according to the requirements of the Customs Union Technical Regulation, genotoxicity
testing of approved food colorants is not mandatory. The regulation is limited to determining the content of the main colorant
component and select constituents. However, this approach is insufficient, as it does not account for the possible presence of
toxic and genotoxic impurities in food colorants.

AIM: To evaluate the genetic safety of a commercially available Ponceau 4R (E124)-based food colorant using the micronucleus
assay on human whole blood culture with cytokinesis block, both in the presence and absence of a metabolic activation system.
METHODS: The Ponceau 4R-based colorant was purchased in a retail store. The cells from a healthy donor were cultured
under cytokinesis-block conditions with and without S9 rat liver metabolic activation, exposed to the colorant at concentrations
ranging from 0 to 2 mg/mL. Cytome assay was performed using an extended micronucleus assay protocol. Statistical analysis
was conducted using the x? test and the Mann-Whitney U test.

RESULTS: A statistically significant increase in the frequency of cells with genetic damage was observed, following a U-shaped
dose-response pattern. Without metabolic activation, significant effects were found at concentrations of 0.0000256, 0.00064,
and 0.4 mg/mL; with S9 activation, at concentrations of 0.0000256, 0.000128, and 0.016 mg/mL. In addition, in the presence of
the S9 fraction, an increased frequency of trinucleated cells, stimulation of mitotic activity, and suppression of apoptosis were
also observed.

CONCLUSION: Genotoxic effects of the Ponceau 4R-based food colorant obtained from the retail market were detected at or
below the acceptable daily intake level for humans. The proposed approach may serve as a foundation for the development of
a system for genetic safety assessment of food colorants and additives.

Keywords: Ponceau 4R-based food colorant; E124; human whole blood cultured with cytochalasin B; primary culture; rat
liver S9 fraction; cytome assay in micronucleus test; DNA damage; proliferation; apoptosis.
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OPUIMHATTIBHOE VICCIEOOBAHME

Ob0CHOBAHUE

MoHco 4R — BOAOpPAcTBOPMMbIN MULLEBOM a30Kpa-
cutenb (CMHOHUMBI: MYHUOBLIA 4R, MULEBOM KpacHbin 7,
KOLLEHWUNEBLIA KPacHbIWA, HOBBIA KOKLWH), 3aperncrpupo-
BaHHbIN B KauecTBe nuwieson fobasku E124. 06bluHO ero
CMHTE3MPYIOT M3 apoOMaTUYECKMX YrNeBoopooB. PaspeluéH
K NpuMMeHeHuIo B BonbLUMHCTBE CTpaH EBponeinckoro coto3a
n Poccuiickoit ®epepaumnn (P®), opHako 3anpeLuéH B Oun-
nsanamm, Hopserum u CoeamHéRHbIX Ltatax AMepuky (CLLA)
[1]. MoHco 4R ucnonb3yloT ans ynyyleHus BHELHEro BUAA
NMULLEBBIX NPOAYKTOB. Ero nobaBnsioT B CBEXy U Mmpuro-
TOBMEHHYH pblby, KonbacHble U3penus, KOHAUTEPCKUE U3-
penvs (BKIoYas neveHbe, BapeHbe, MOPOXEHOE, AeKopa-
TUBHbIE 3/IEMEHTbI TOPTOB), MACHBIE U (PYKTOBbIE KOHCEPBI,
a TaKKe rasuposaHHble HanuTku'. MHoraa noHco 4R KoM-
BUHMPYIOT C WHBIMKM KpacuTensMu, 3aMeTHO pacLUMpss na-
JMTPY ANS NPUAAHUA MPOAYKTaM OpaHKeBblX, GUONETOBbIX
UAN JaKe 3eMEHBIX OTTEHKOB.

B 1983 rogy CoBMeCTHbIN KOMUTET 3KCMEPTOB MO MHLLe-
BbIM A0baBKaM [1po0BOILCTBEHHOM U CENbCKOXO3ANCTBEH-
Hoit OpraHusaumm 06beauHéHHbIX Haumii u BcemupHon
opraHusauuu 3apaBooxpaHenus, a B 1984 rogy HayuHbii
KoMMTET no nuLle npu EBponeiickon KoMuccuM peKoMeHao-
Ba/iM JONYCTUMYIO CYTOUHYK0 [03Yy Ans NoHco 4R, KoTopas
coctaBuna 4 Mr/kr. 3ta HopMa Ans YenoBeKa AeNCTBOBaNa
00 2009 roga. TeM He MeHee B 1993 roay K. Agarwai 1 coasT.
[2], Ha OCHOBaHWUM aHanM3a AaHHbIX IMTEpaTyphl U pesynbra-
TOB CODCTBEHHBIX UCCNEL0BaHWMA, NPELIOXUIU UCKIIOUYUTD
MOHCO 4R M3 cnucKa paspelléHHBIX K NMPUMEHEHUI0 MULLe-
BbIX KpacuTeneii. KpoMe Toro, B HEKOTOPBIX UCCNEA0BAHUAX
YCTaHOB/EHa BO3MOXKHAA CBA3b MeX Ay ynoTpebneHneM cuH-
TETUYECKUX a30KPaCcUTENEN, BKIKOYasA MOHCO 4R, u pa3sutu-
€M TMNepakTUBHOTO NoBeAeHus feTei [3, 4]. Bnocneactaum
B EBponelickoM colo3e BBeJEHO 3aKoHogaTenbHoe Tpebo-
BaHWEe 0 MapKWPOBKE MULLEBbLIX MPOAYKTOB, COAEPXKaLiuX
LIECTb CUHTETUYECKWX KpacuTeneii (TaTpasuH, XMHOJIMHOBBIN
YENTbIN, EMTbIN «CONMHEYHBIA 3aKaT», MOHCO 4R, KpacHbIi
oyapoBaTeNibHbi AC M KapMyasuH), NOTeHUManbHo Cnocob-
HbIX Bbl3bIBaTb rMMNePaKTUBHOCTb. Takue NpOAYKTbl COMpO-
BOXJAIOTCA NpefynpexieHeM 0 BO3MOXKHOM HeraTMBHOM
B/IMAHIM Ha BHUMaHue 1 noseaeHve y aetei’. B 2009 rooy
AOMYCTUMYI0 CyTOYHYI0 [03y NoHco 4R nepecmotpeny, eé
cHuannmn o 0,7 Mr/Kr B cBA3U ¢ 06€CNOKOEHHOCTbI0 NOTEHLM-
anbHbIMM HebnaronpuATHLIMK 3 deKTamMn Ans 340poBbs [9].

CywiecTByeT YTBEpXKAEHHAs CTaHAAPTM3MPOBAHHaS

TexHn4yecKunin pernaMeHT TaMoxeHHoro cotoza N2 58 ot 20 wions 2012 r.
«TpeboBaHns 6e3onacHoCTW nuLLeBbIX [0baBOK, apoMaTU3aTopoB
U TEXHOMOMMYECKUX BCTIOMOraTeNbHbIX CPeacTB». EBpasuiickas aKoHo-
MUdeckas Kommcens. Pexxmm goctyna: https://eec.eaeunion.org/upload/
medialibrary/90d/P_58.pdf [lata obpaluenus: 12.11.2024.

2 Regulation (EC) No. 1333/2008 of the European Parliament and the
Council of 16 December 2008 “Food additives”. Official Journal of the
European Union. L 354:16-33. Pexvm poctyna: https://www.legislation.
gov.uk/eur/2008/1333/contents?utm_source=chatgpt.com [ata obpa-
wenmns: 12.11.2024.
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JKoNorna HenoBeka

cucTeMa (baTapes TeCTOB) KpaTKOCPOYHOMO TECTUPOBaHMS
MyTareHHbIX CBOWCTB BELLECTB, BKIIHOYAIOLLAA KOMM/IEKC Me-
TOL0B OLEHKM FEHOTOKCUYHOCTM in Vitro w in vivo. Ons uc-
Cief0BaHwiA in Vitro peKOMEeHAYeMon CHUTAT KOMBMHALMIO
Tecta IMMca M MUKPOSLEPHOIO TECTa Ha KyNbType MIIEKOMNM-
Tatowmx. CornacHo nuTepaTypHbIM AaHHLIM, 962 U3BECTHBIX
KaHLeporeHa U reHoTOKCMKaHTa NpoeMOHCTPMpOBany no-
NOXWUTeNbHbIE pe3yNbTaThl B 3TUX TecTax. [[pUMeHeHWe faH-
HOW KOMBMHaLMK No3BoNseT IQGHEKTUBHO BbISIBNATL MEHHbIE
MyTaLuW, XPOMOCOMHbIE MOBPEKAEHUA U aHeynnouauio [6].

AHanu3 cywecTBylOWMX UCCNELOBaHNNA TEHOTOKCUYHO-
CTU KpacuTens BbISIBUN NPOTUBOPEYMBLIE pe3ynbTathbl [7].
TaK, noHco 4R He obnagan reHOTOKCMYECKOWM aKTUBHOCTLIO
B KOHUeHTpaumsx ot 0,3 no 10 Mr/uawky B TecTe JiiMca ¢ Uc-
nosb3oBaHueM Escherichia coli v B TecTe Ha MHAYKLMIO KOH-
BepcUM reHOB Y apoxoken [8—16]. B HaweM uccnepoBaHum
B TecTe 3iMca NoHCo 4R TaKKe He NPOSBUN FeHOTOKCUYHO-
ct. OaHaKo Ha KynbType GpnbpobnacToB KUTANCKOTO XOMSAY-
Ka B KOHLEHTpaummn 1 Mr/Mn oH cnocobcTBOBas NOBbILLEHMIO
MAOMAHOCTU W Bbi3biBaN CTPYKTYpHble abeppaumu XpoMo-
com [8]. B MuKposiaepHOM TecTe in vivo Ha KOCTHOM Mo3re
MbILLEN FEHOTOKCUYECKOE [eHCTBUE KPacuTeNs 0BHapyKeHo
B [103aX, HauuHas ¢ 4 Mr/kr [2, 17, 18], Torga Kak B opyrux
uccnefoBaHuAxX Habmoganm otcytcTBue adeKTa npu fo3ax,
HauuHas ¢ 25 mr/kr [19, 20].

Tect OHK-KOoMET — OAMH W3 CaMbIX WCMOJSIb3YEMbIX
METOLO0B A/ OLEHKW FeHOTOKCMYHOCTU MOHCO 4R. YBenm-
ueHune @parmeHTaumn OHK obHapyxeHo B HECKOMbKMX op-
raHax Mbllleid, HaumHas ¢ gosbl 10 Mr/kr [21, 22], oaHaKo
B [PYrux MCCNefoBaHUsX 3aUKCUpOBaHO OTCYTCTBUE 3(-
(eKTa y TPaHCreHHbIX MbILLEH NpK 3KCMO3WLMKM B [L03aX OT
250 mr/kr, a TakKe y Kpbic 0T 10 Mr/Kr [22-24]. Yka3aHHble
pacxoxaeHns MoryT 6biTb 06YCNOBNEHBI LIUTOTOKCMYECKUMM
U TOKCUYECKMMU CBOMCTBAaMU KpacuTens, a Take 0cobeHHo-
CTAMM ero MeTabonm3Ma B OpraHu3Me 3KCrepUMEHTaNbHbIX
KUBOTHBIX.

MuKposLepHbIN TECT Ha KYNbTYpe IMM(OLUTOB KPOBY Ye-
NoBEKa C NPUMEHEHUEM LIMTOKUHETMYECKOrO 6110Ka — 0auH
13 Hambonee MHGOPMATMBHBIX MHOMKATOPOB 3P(HEKTOB He-
CTabUIBHOCTW FreHOMa, NOCKOSIbKY NO3BONSET YYECTb HE TOSb-
Ko nopexaenns JHK, Ho 1 cBA3aHHbIE C HUMW M3MEHEeHUA
nposmdepaumm U KINeToHHON rbenm [25, 26]. B oTKpbiToi
Hay4HOI IUTepaType Mbl HaLLNMW TOJTBKO 0AHO UCCNIe0BaHNE,
B KOTOPOM oOLeHMBanu 3ddekTbl NOHCO 4R ¢ Mcnonb3oBa-
HWeM AaHHoro TecTa [27]. B pabote 3aduKcupoBaHo [030-
BO3aBMCUMOE YBEJIMYEHME YACTOTbl KIIETOK C MUKPOSLPaMU
Npu BO3AENCTBUN KOHLEHTpauum Kpacutens 0,1-0,5 mr/mn.
Mpu 3TOM MUHMManbHas NPUMEHEHHASA KOHLIEHTpaLMiA CO0T-
BETCTBOBANA COLEPXHaHUI0, Pa3peLlEHHOMY K MCMOSb30Ba-
Hto B UHaum, Ho npubnmsutensHo B 100 pa3 npeBbiwana
nepecMoTperHyto B 2009 rogy AonycTUMYKO CYTOYHYHD 403y
ans yenoseKa [5]. BakHoM 0cobeHHOCTbIO GONbLUMHCTBA
UccneoBaHuiA, NPOBOAUMBIX Ha KyNbTYpPe KPOBW C UCMOSb-
30BaHUEM MULLIEBLIX KpacuTenew, ABNSETCA OTCYTCTBUE [O-
MOJIHUTENIbHON MeTab0NMYECKON aKTUBALMM, KOTOPas MOXET
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CYLLECTBEHHO MoAMMUMPOBaTb 3PdEKTbI HeCTabUIbHOCTH
reHoMa. Cnegyet fobaBuTb, 4To B COBCTBEHHBIX Uccneno-
BaHWAX B MUKPOSAEPHOM TecTe Ha MblWax in vivo HaiaeH
FeHOTOKCUYECKUIA 3P deKT TpEX 00pa3LoB NOHCO 4R, npuob-
PETEHHBIX B CETW PO3HWYHOM TOProBAM, NpU NepopanbHOM
BBEJEHUM B AuanasoHe o3 125-2000 mr/kr [18].
[locTynHble 3KCMEepUMeHTaNbHble AaHHble YKa3blBa-
0T Ha HanuMuue reHOTOKCWMYECKOW aKTMBHOCTW MOHCO 4R,
MPOSBNIAKLLENCA KaK Y XMMUYECKM YUCTOTO BELLECTBA, TaK
Uy 06pa3uoB, NpUOOPETEHHBLIX B PO3HMYHOW TOPrOBOM CETU
WM 3KCTParMpoBaHHBbIX U3 MULLEBbIX NPOAYKTOB, MOTEHLMab-
HO cofepkaLLmx npumeck. ['eHoToKcudeckve addeKTb Habnto-
Lanu Mpu CPaBHUTENBHO BBICOKUX [103aX: in Vitro — HauMHas
C KoHLeHTpauum 0,1 Mr/mn, v in vivo — npv BBEAEHWM OT 4 Mr/Kr
Maccbl Tena KMBOTHbIX, yto cooTeTcTByeT 0,004 Mr/mn
B YCNOBUAX KyNbTypbl KNETOK. 3TM JaHHble 0bycnoenusa-
0T HE0BX0AMMOCTb AOMOHUTENBHOIO 3KCNEPUMEHTANIBHOMO
MOATBEPIKAEHNUA U OLIEHKM BO3MOMHBIX PUCKOB, CBAI3aHHBIX
C MCMO/b30BaHWEM JAaHHOI0 KpacuTeNs B NPOAYKTaX MUTaHMSI.

Llenb

OueHMTb reHeTMYECKY0 Be30nacHOCTb MULLEBOTO Kpack-
Tens Ha ocHoBe NoHco 4R (E124), nocTynmBLLEro B pO3HMY-
Hyl0 TOProBAK, C UCMONIb30BaHUEM MUKPOSAEPHOr0 TecTa
Ha LLeSIbHOW KPOBU YeNoBEKa, KyNbTUBMPYEMOW B YCIIOBUSAX
LMTOKMHETMYECKOro 6710Ka, KaK B MPUCYTCTBMU CUCTEMBI Me-
Tabo/IMYeCcKoi aKTMBaLWM, TaK U Be3 Hee.

MATEPWUAJIbI U METOA b

JlusaiH uccnenoBaHus

lpoBeaeHo 3KCMepUMMeHTaNbHOe OAHOLIEHTPOBOE HEOC-
NennéHHoe KOHTPOMPYeMOe UcCrief0BaHue.

N3yueHo pedcTBME MWLLEBOTO KpacuTens B LUMPOKOM
AVMana3oHe KOHLEHTpaUMin Ha KIeTKax LebHOW KpoBU Ye-
NOBEKA, KYNbTUBUPOBAHHBIX B YCIIOBUSX LIMTOKUHETUHECKOTO
bnoka B nNpucyTcTBUM UM Be3 cucTeMbl MeTabonmuyecKoi
aKTUBALWM renaToumMToB Kpbic S9, B COOTBETCTBMM C PYKO-
BOACTBOM [28].

Obpa3eL, KpacuTeniA Ha OCHOBE MOHCO 4R, MCMOMb30BaH-
HbliA B paboTe, MPMOBPETEH B PO3HUYHOM TOProBoii ceTn I. Mo-
cKBbl. Kpacutenb npousBseaéH Ha 3aBoae Roha Dyechem PVT.
LTD (MHams) B 2019 roay co cpokoM rogHoctvt ao 2024 ropa.
Poccuiickuin guctpubbtoTep npegoctaBun Takxe [lexknapaumio
ot 21.09.2018 (nencTBUTENBHA B TeyeHue 3 fET) 0 COOTBET-
cTBMM KpacuTens TexHuueckoMy pernameHTy EBpasuiickoro
3KOHOMMYECKOr0 €oto3a (Tabn. 1), BblaHHYK Ha OCHOBaHMM
Pe3ynbTaToB aHaM30B, BbIMOAHEHHbIX B HE3ABMCUMOW UC-
nbiTaTesibHOM NabopaTopum no 3akasy aucTpubbioTepa.

Ycnosus nposegenus

Wccnenosanne npoBegeHo Ha 6ase ®IBY «lLleHTp
CTpaTerMyecKoro NNaHMpoBaHUS W yNpaBneHUs MeauKo-
Buonormyecknmn puckamm  3pn0poBbio»  PepepanbHoro
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Me/IMK0-OMO0NI0rMYecKoro areHTcTBa.

Onucanue JKCnepuMmeHTa

[Ins OUEHKW FeHOTOKCMYECKOM aKTMBHOCTW MULLEBOMO
Kpacutens 6e3 u B NpUCYTCTBUAW CUCTEMbI MeTaboIMYECKOV
aKkTMBauum S9 npu Bbibope KOHLEHTPALMIN OPUEHTUPOBAUCH
Ha JOMYCTUMbIE [,03bl, MPUMEHAEMbIE B TOKCUKONIOMMYECKUX
3KCMEPUMEHTAX Ha MUBOTHBIX. B KauecTBe NoNoXuUTENbHOMO
KOHTponia ucnonb3osanu MutomuumnH C (0,01 Mkr/mn), a ot-
pULIaTENBHOTO KOHTPOAS — AMCTUNNIMPOBAHHYIO BOAY.

YeTbIpecTa MUKPOSUTPOB LiefbHOI KpoBu (Bpanu y opHo-
ro U3 aBTOPOB UCCIIe,0BaHNSA, MOAMNMCaBLLEr0 J06POBO/bHOE
uHdOpMMpOBaHHOE cornacue) noMeLLanv B 3,6 Mn NuTaTenb-
Hou cpeabl F-10€ («[TaH3Ko», PD), nononHeHHoi 20% uHaK-
TMBMPOBAHHOM CbIBOPOTKOM KPOBM KPYMHOMO poraroro cKoTa
(«Man3ko», P®) u 7,5 Mkn/mMn dutoreMarrnoTUHUHA
(«MaH3ko», PO). Kynbteuposanue nposoamnu npu 37 °C
B TeyeHue 72 yacoB. Cnycta 24 yaca noce Havana Kysb-
TMBUPOBaHWUA B KyNbTypy BBOAWIM BOAHbIE PacTBOpbI MU-
LeBOro Kpacutens, npeLBapuTeNbHO OTGMILTPOBaHHbIE
uepe3 MeMbpaHHbIi GUNLTP [pereHepupoBaHHas Lenno3a,
0,22 MKM, 47 MM, (GVS SpA, Utanus)], banaHcupys eé obLwmii
00bEM CTEPUNBHON AUCTUNNMPOBAHHOW BodoN. LluToxana-
3uH B («MaH3ko», P®) 00 KOHEYHOI KOHLEHTPaLMM 6 MKT/MN

Ta6nuua 1. CepTuduKat aHanM3a Ha COOTBETCTBUE KpacuTens TpeGosa-
HUAM TexHU4ecKoMy pernameHTa EBpasuiickoro 3KoHOMUYECKoro coto3a

Table 1. Certificate of analysis for compliance of the colorant with the
Technical Regulations of the Eurasian Economic Union

MoHco 4R, cepus
1007284496-100728554
Ponceau 4R, batch
1007284496—-100728554

KomnoHeHT npopykTa
Product component

CofiepaHue KpacsLumx BeLLecTs, % 83,110
Content of colorant substances, %

BetuiecTBa HepacTBopuMbIe B BoAe, % 0,042
Water-insoluble substances, %

BcnoMorarenbHble KpacsLme BeLecTsa, % <1,00
Auxiliary colorant substances, %

3KcTparupyeMsle 3GMpoM BelLecTsa, % <0,200
Ether-extractable substances, %

OpraHuyeckue KOMMNOHEHTbI <0,500
3a VICKITIOYEHVEM KPACALLWX BELLECTB, %

Organic components excluding colorant

substances, %

HecynbdupoBaHHble 0CHOBHbIE apoMaTii- <0,010
YeCKMe aMuHbI (B pacyéTax aHunuH), %

Non-sulfonated primary aromatic amines

(calculated as aniline), %

CauHel (Pb), mr/kr | Lead (Ph), mg/kg <2,00
Mbiwbsik (As), Mr/kr | Arsenic (As), mg/kg <1,00
PryTb (Hg), mr/kr | Mercury (Hg), mg/kg <1,00
Kagmuin (Cd), mMr/wr <1,00

Cadmium (Cd), mg/kg
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OPUIMHATTIBHOE VICCIEOOBAHME

BBOAMAM B KYNbTYpY Ha 44 yacy. [pu ucnonb3oBaHum cucte-
Mbl MeTabosIMYecKoi aKTMBaUMKM Ha 48 yacy B KynbTypanb-
Hyto cpeny BBoann 200 MK ppakumm S9 U3 NeyeHu Kpbic
Wistar c kodepMeHTamMu Mo nponucy, UCmonb3yeMoii npu no-
cTaHoBKe Tecta JnuMmca [29]. Mo 3aBepLueHnto 3-4acoBOM MH-
Kybauum npu 37 °C KneTku BO BCEX KyNbTypax OTMbIBanu
cTepunbHoit cpenoi F-10° («Man3ko», PD), koTopylo 3ateM
3aMeHsNM Ha CBEXYl, COAepKallylo (uToreMarriioTUHH,
L-rnytamuH 1 umtoxanasuH B. KynbtueuposaHue npogonxa-
nm npu 37 °C B TeyeHue nocnepyrowmx 21 yaca.

OcHOBHOM UCX0J, UCCNea0BaHUA

OueHKa reHeTUYeCKOi Be30MacHOCTY KpacuTens B IKcne-
PUMEHTAIbHO MOJIENM Ha KIETKaX LiefbHOW BeHO3HOM KPoBH
YeJI0BEKa, KYNbTUBUPOBaHHBIX B YCNOBUAX LIMTOreHETUYECKO-
ro bnoka.

MeToab! perucTpauum ucxoaos

MpenBapUTeNbHO MMMNOTOHU3MPOBAHHbIE KNETKU GUK-
cmpoBanu [25], HaHOCUNIM Ha 3aMOPOKEHHbIE MPeAMETHble
CTEKNA M OKpalMBanM a3yp-303MHOM N0 PoMaHOBCKOMY.
LMTOoMHBIN aHanu3 WKU@poBaHHbIX NPENapaToB BbIMOJHANM
Mo pacLUMpeHHOMY NPOTOKOY MUKPOSAEPHOO TECTa B COOT-
BETCTBUM C METOMYECKUMMU PEKOMeHAALMAMM [25, 26], noa-
cuntbiBas no 1000 2-anepHbIX KNETOK A8 OLEHKM 4acToThbl
MuKposaep 1 no 500 KneToK — [19 onpefeneHns CnekTpa
KJIETOYHBIX MOMYNALMNA.

JTnyeckas JKcnepTusa

WccnepoBaHue NpoBOAMIM Ha LOHOPCKOI KPOBM HEKYpA-
LUMX, MOJIOAbIX M 3[,0POBbIX YHAaCTHUKOB 3KCMEPUMEHTA, KO-
TOpble NOANUCANM MHPOPMMPOBAHHOE COrflacue Ha ydacTue
B 3TO¥ pabore.

lMpoBeneHne uccnenoBaHus 0f0OPEHO 3TMHECKOM Ko-
MWCCHER MO CEpUN IKCTIEPUMEHTOB MO OLIEHKE reHOTOKCKYe-
CKuX 3¢ deKToB nmweBbix Kpacutenen N® 04[1-14.05.2021
ot 14.05.2021.

CTaTUCTUYECKUIM aHanu3

CTaTMCTMYECKUIA aHaNM3 AaHHBIX NPOBOAMAM B NpOrpaM-
Me Statistica® 10.2 (Statsoft, Dell Inc., CLLIA). [ins cpaBHeHus
3 dEKTOB C KOHTPONIEM U MEXAY OTAEMbHBIMU KyNbTypamy,
noJBepraBLUMMMCS BO3LENCTBUI0 OAWUHAKOBbLIX KOHLEHTpa-
LM KpacuTeNs, UCMosb30Banu Kputepui x2. CpasHeHre oo-
30BbIX 3aBUCMMOCTE, NOJTy4eHHBIX B YCNIOBUSIX MeTabonnye-
CKOM aKTMBaUMu M 6e3 He€, MPOBOAWIM C UCMO/b30BaHUEM
HenapameTpuyeckoro U-kputepua MaHHa—YutHu. Pasnnumns
cunTanm 3HauumbiMm npu p <0,05.

PE3Y/IbTATbI

YpoBHM 3deKToB HECTabUIBHOCTU TeHOMa B KyNbType
JMMGOLMTOB YesloBeKa NoKasaHbl B Tabn. 2.

Bo3MOKHO YETKO npoCnefuTb, YTO TeHOTOKCH-
yeckne 3hdeKTbl NULLEBOTO KpacuTens B KynbTypax

T.31, N2 12, 2024
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0e3 1 B NpUCYTCTBUM CMCTEMBbI MeTaboMYECKOW aKTUBaLMK
S9 nposBAsANMCL KayecTBEHHO No-pa3HoMy. TaK, B yC/I0BU-
fIX €€ OTCYTCTBMS AEWCTBME CaMblX HU3KMX KOHLEHTpaLmii
(0,000 025 6-0,000 64 Mr/mn) conpoBoXAaanocb [0303a-
BMCUMBIM CHUXEHUEM YacTOThbl 2-AepHbIX KIETOK C HyKne-
onnasMeHHbIMU MocTukamu (HINM) u B ogHOM cnyyae —
CHWXXEHUEM YacTOThbl 4-AfEpHbIX KIETOK C MUKPOSApaMy,
YTO MOXKET CBUIETENLCTBOBATb 0 MMOENN KNETOK C TaKUMM
noBpexaeHnaMU. [oBbIlEHME TEHOTOKCMYECKUX 3QEKTOB
KpacuTens no CPaBHEHWMIO C KOHTPOsieM o0bHapyxeHo, Ha-
YWHaA C KoHLeHTpaumu nuwwesoro kpacutens 0,0032 mr/mn,
YTO BbIpa)kanocb B YBEJIMYEHWUM 4acTOTbl 2- U 4-SAEpHbIX
KneTok ¢ HIM, a TakxKe 2-AA€epHbIX KNETOK C MUKPOSApamMu
1 HIM. Mpu panbHeiLweM NoBbILLEHUN KOHLEHTPaLMK KpacK-
Tens HabnLanm NpusHaKku reHOMHON HecTabunbHOCTU Npe-
MMYLLIECTBEHHO B NOSMABEPHBIX KIETKAX.

B ycnoBusx MeTabonnueckon aKTMBaLMK W NpK BbICOKUX
KOHLieHTpaumax kpacutens (HaumHas c 0,08 mr/mn), pukem-
POBau 3HauUTENbHYI0 TMbenb KIETOK, NO3TOMY Takue npe-
napartbl He aHanW3upoBan.

B KynbTypax c AononHWTeNbHOW MeTabonmyeckoi ak-
TMBaUMen (copepxawmx S9) no cpaBHEHMIO C COOTBETCTBY-
IOLMM KOHTPONIEM Habnopanu CTaTUCTUYECKW 3HaUYMMOe
YBENIMYEHWE YaCTOTbl 2-AEPHbIX KIETOK C MUKpOsApaMu
Npu BO3LENCTBUM OBYX MMHUMANbHbIX M OAHOW MaKcu-
ManbHOW W3 MCCNeA0BaHHbIX KOHLEHTPauMiA KpacuTtens
(cM. Tabn. 2). Mpm 3toM yacToTa 2-aaepHolx KneTok ¢ HIM
B YC/I0BMSIX MeTabonMyecKon aKTMBaLMu Npu BCEX UCMOfb-
30BaHHbIX KOHLEHTPAUMAX CTAaTUCTUYECKW 3HAUMMO He OT-
nnyanacb oT KoHTpona (cM. Tabn. 2). Kpome Toro, yactota
4-apepHbix Knetok ¢ HIM B KynbTypax ¢ MeTabonmueckon
aKTMBaumell Oblna CTaTUCTMYECKM 3HAUUMO HUKE, YEM
be3 Heé (p <0,001). CTaTMCTMUECKM 3HauMMO Gonee BbICO-
Kas 4acToTa K/eTOK C FeHEeTMYECKUMU MOBPEXHOEHUAMM
(MnKposgpa + HINM) oTMeueHa B KynbTypax be3 gobaeneHus
(pakuum S9 no cpaBHEHMIO C IKCMO3MLMEN B YCIIOBUSX [O-
MOJIHUTENTBHOW MEeTabosMYecKon aKTUBaLMM BO BCeX Aens-
LLMXCA M YCKOpeHHO aenswmxcs kneTkax (p <0,001), HaunHas
C KoHueHTpauuv kpacutens 0,000 64 mr/mn.

Mpouecchl nponudepauum Npu KynbTUBMPOBaHWM B YC-
nosumsx BNOKa LMTOKMHE3A XapaKTepu3ylTcs pacnpefene-
HWEM KINETOK C pasfUyHbIM KOJIMYECTBOM Slep B CreKTpe
KNeTOYHbIX nonynauui (puc. 1). BnnsHue MeTtabonuueckon
aKTUBaLMK Ha MPOJOIKUTENBHOCTb KIIETOYHOIO LIMKNA Npo-
ABNAETCA B 3HAUYUTENbHOM YBENMYeHU pomm 1- u 2-aaep-
HbIX KIETOK, @ TaKXe B CHUMXEHWW YUCNIEHHOCTU KIETOK,
npoLeslumnx bonee 0fHOro LMKNA LENeHUs B NPUCYTCTBUM
uutoxanasuHa B (cM. puc. 1). Bce monyyeHHble pesynbTa-
Tbl CBUAETENLCTBYIOT 0 TOM, YTO B YCNOBUSX MeTabonu-
UECKOW aKTMBaLMM MO CpaBHEHWIO C KynbTypamu bes Heé
Habnoganu TopMoxeHue nponudepauum Knetok. AHanus
CMeKTpa KNeTOYHbIX MONynauuii B KynbTypax 6e3 pobas-
nenus dpakummn S9 (puc. 2, @) NoKasan, Yto BO3AENUCTBUE
MWHUMaJbHBIX KOHLIEHTpaLuiA NoHCo 4R conpoBoxaanoch
TOPMOXEHWEM Nponndepaunn KNeToK, YTo NOATBEPHKLEHO
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Ta6nuua 2. IddeKTbl HeCTaOUILHOCTU FEHOMA B NEPBUYHbIX KYIbTYPaX KIETOK LiefbHOM KpOBY YenoBeKa npu BO3LeMCTBAW NULLEBOIO KpacuTens ¢ 1 be3

MeTaboNMyecKon aKTMBaLMK

Table 2. Genomic instability effects in primary cultures of human whole blood cells exposed to the food colorant with and without metabolic activation

YacToTa KIeTOK € reHeTyeckuMu noepexaeHusmm, % | Frequency of cells with genetic damage, %

KneTku, He npoweaLuve
HW OHOTO MUTOTUYECKOTO
umMKna (HependLmecs)
Cells that did not undergo
mitosis (non-dividing)

Mpowwnm oauH
MUTOTUYECKUA LIMKN
Completed one
mitotic cycle

KoHueHTpauus
MULLEBOTO KpacuTens,
MF/M7 KyNbTypbl

Mpotunym bonee
JBYX MUTOTUYECKUX LIMKII0B
Completed more
than two mitotic cycles

Mpowwnu ABa MUTOTUYECKUX LIMKITa
Completed two mitotic cycles

Concentration of

food colorant, mg/mL 1-afepHble KNeTKu

Mononucleated cells

2-/1epHble KNeTK
Binucleated cells

3-aepHble KNeTKn
Trinucleated cells

L-anepHble KIETHN
Tetranucleated cells

MonnaaepHble KIeTHU
Multinucleated cells

MAl |Konbuesoe sgpo|  MSA HMM MA HMM MA HMM MA HMM
MN Nuclear ring MN NPB MN NPB MN NPB MN NPB
be3 Memabonuyeckol akmusayuu | Without metabolic activation
MUTOMULMH 0.4 — 1.8 08 185 37 3,6 3,6 33,3 333
Mitomycin
0,000 01
0 0,6 — 1,30 1,10 7,69 15,38 18,02 20,72 6,41 19.23
0,000 025 6 — — 1,50 0,40* 26,67 1333 10,00 28,89 6,67 1333
0,000 128 — — 0,90 0,30* 16,67 0,00 13,79 29,31 7,02 14,04
0,000 64 0,20 — 070 0,10* 313 6,25 5,74* 18,03 10,98 21,95
0,0032 — — 1,70 3,40* 9,09 0,00 10,26 37,61* 13,73 23,53
0,016 — — 1,40 04 0,00 3,45 22,76 20,00 16,13 L6,77*
0,08 0,40 — 070 08 6,25 9,38 1mn 10,56 16,67 33,33
0.4 0,20 — 1,50 15 20,00 20,00 12,77 23,40 21,28* 51,06*
20 — — 1,50 17 7,61 18,52 19,30 21,93 18,18 4,55
B ycnosusx memabonudeckoli akmusayuu | With metabolic activation
0 0,40 — 0,90 08 0 5 — — — —
0,000 025 6 — 0.4 2,10 02 7,69 3,08 1.n 513 15,79 0,00
0,000 128 — 02 2,10 05 6,90 8,62 7,64 14,88 9,38 9,38
0,000 64 0.4 — 1.8 04 6,76 541 3,25 569 7,50 5,00
0,0032 — — 0.4* — 10,87 217 0,69 5,52 732 2,6k
0,016 — 02 2,5* 03 12,00 4,00 7,69 3,85 577 9,62
0,08 v BbILWe Tokeuyeckuin addekT | Toxic effect

[pumeyaHue. * — CTaTUCTNYECKM 3HaUMMBble OTM4MA OT KoHTpans, p <0,05; MA — mukposapa; HITM — HykneonnasMeHHble MOCTUKM.

Note: *, statistically significant differences from control, p < 0.05; MN, micronuclei; NPB, nucleoplasmic bridges.

CTaTUCTUYECKM 3HAYMMbIM YBEJIMUEHUEM [L0NN HeleNALMXCS
1-anepHbix Knetok (p <0,001) 1 KNETOK, NpOLUeALLMX OAMH
MUTOTMYECKUI UMKN (2-aaepHbix, p <0,001) no cpaBHeHuio
C KoHTponeM. 0iHOBPEMEHHO OTMEYEHO YMEHbLUEHWE A0
K/eTOK, 3aBepLUMBLLMX [Ba M bonee LMKNA B NPUCYTCTBUN
uMTOXanasvHa B (MHorosLepHble KNETKM € YncnoM aaep =3).
Mpn noBbILEHUM KoHLeHTpauuu Kpacutens o 0,08 mr/mn
Habmoganu yckopenue nponudepauuy, conpoBoXaatoLLe-
€CA CHVIKEHWUEM [L0NIM HEJENALLMXCA KIETOK W YBENUYEHH-
€M KJIETOK, 3aBEpPLUMBLLMX OAMH W Bonee UMKIOB AeNieHMs
(p <0,001) nocne BBeaeHMs uuToxanasmHa B. Ocoboro BHU-
MaHUs 3aC/yXMBAET YBEJIMUEHNE YMCIIEHHOCTU 3-LepHbIX

DOI: https://doiorg/10.17816/ humecob42804

KINETOK, KOTOPOE MOXET CBUAETENbCTBOBATb 0 BO3HUKHOBE-
HuM aHeynnougum (p <0,001). B ycnosusx MeTabonmueckoi
aKTUBaLMM KpacuTefb B KOHUeHTpauusx Boiwe 0,08 mr/mn
TOPMO3MJT NPOLECCH NpoAMpEepaLIMM, YTO MOXHO TPaKToBaTb
KaK TOKcuyeckuit 3ddeKT. BbisiBNeHHOEe Ha BbICOKMX KOH-
LIEHTPaLMSAX KPACMTESIA YBENMYEHME YacTOTbl NOSMALEPHBIX
KNIeToK ¢ MuKposapamu u HIM B coyeTaHuu c npusHaKka-
MU TOpPMOXKeHNs nponmdepaumn nNo3BonseT NPeAnonoKuTb
nojaB/eHWe penapaTMBHbIX MpOLECCcOB. AHanM3 CrekTpa
KNETOYHbIX MONYNALUMA B KynbTypaX, COAEpKalLnX ¢pak-
umio S9 1 paznuyHble KOHLEHTPaLMKM KpacuTena (CM. puc. 2,
b), noKasan CcTaTUCTMYECKM 3HAYMMOE CHUXKEHME [ONU
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Puc. 1. KoHTposibHble KyNbTypbl: CMEKTP KETOK, NpoLLeLLMX pa3Hoe Ko-
JMYECTBO LIMKIIOB AeNEeHUA B MPUCYTCTBUM LMTOXanasuHa B. S9 — cucrema
MeTaboNMYeCKOM aKTUBaLMMU.

Fig. 1. Control cultures: spectrum of cells that completed varying numbers
of division cycles in the presence of cytochalasin B. S9, metabolic activation
system.

1- ¥ 2-9epHbIX KNETOK N0 CPAaBHEHUIO C KOHTPOJIEM C dpak-
uuen S9 (p <0,02). Mpw 3ToM ans dpakumm 1-anepHbIX Kie-
TOK BbifiBNeHa YéTKas U-obpasHas 3aBUCHMOCTb OT A03bl:
MpW HU3KKX KoHueHTpaumsax 0,000 025 6-0,000 64 mr/mn
Habnofanu yckopeHue nponudepaumu, a npu bonee Bbi-
COKUX — €€ yrHeTeHue. Kpome Toro, npu BO3AeENCTBUM
KOHLIEHTpaLWi Kpacutens, He Nojaensowmx nponndepa-
uMio, Habnpanu CTaTMCTMYECKM 3HAYMMOE YBeNYeHue
A0 YCKOPEHHO AeNALWMXCA KieToK (3-, 4- u nonusapgep-
HbIX) M0 CPaBHEHMIO C KOHTpOJIEM ¢ AobaBneHneM Qpakuum
S9 (p <0,001). Ocoboe uHTepec npeacTaBnseT yBeaudeHue
UWCNIEHHOCTM (paKUMW aHeynnouaHbIX 3-A4epHbIX Kie-
TOK — (peHOMeHa, BO3HWKAIOLLEro He TOJbKO in Vitro u ex
Vivo, HO M TaKxe npu obcnefoBaHWM Noaen, NoABEpPriIMXCS
BO3[€/CTBUI0 FTEHOTOKCUKAaHTOB [26, 27].

B KkynbTypax 6e3 [ponmonHWUTENbHOW MeTabonnyeckoi
aKTUBaLUWUW NpU BO3AEUCTBUM KpacuTeNsl B KOHLEHTPALMAX
0,000 025 6 v 0,016 mr/mn yacToTa anonTo3a bbina cTatn-
CTMYECKM 3HaUMMO BHILLE M0 CPAaBHEHUIO C KOHTPOJIEM, TOrAa

T.31, N2 12, 2024
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KaK npu 0bpaboTke Haubonee BbICOKMMU KOHLEHTpaLMAMM
CTaTUCTUYECKU 3HAYMMbIX OTIMYMIA He Habnopanu (Tabn. 3).
Mpu oTCyTCTBMM MeTaboNMYECKON aKTUBALMM CHIKEHWE MU-
TOTUYECKOW aKTUBHOCTU OTMEYEHO MPU KOHLEHTpaUMsX nu-
wesoro kpacutena 0,000 128, 0,0032, 0,4 u 2 mr/mn.

BeeneHne dpakumm S9 B KOHTPOMbHYK KynbTypy Npu-
BOAMMO K 3HAYMTENIbHOMY YBESIMYEHWUIO YacTOThl anomnTo3a
M0 CPABHEHUIO CO CMOHTaHHBIMU 3 deKTaMK, 0HAKO BO BCEX
KyNbTypax, COAEPIKaBLUMX MULLEBON KpacuTenb, e€ fobasne-
HWe BbI3bIBaNIO CHUXEHME anonTo3a. pn 3ToM MUTOTUYECKas
aKTUBHOCTb B YCNOBMSAX MeTabonM4yecKon akTuBauwm bbina
BbiLLIE, YEM B COOTBETCTBYHILUMX KymbTypax 6e3 dpaxumm S9,
33 UCKJTOYEHNEM KOHTPOJILHOM.

TakuM obpasoM, B npucyTcTeum dpakummn S9 Habnoganu
0[JHOBPEMEHHOE YCUIIEHNE MUTOTUYECKON aKTUBHOCTU U CHU-
JKEHMe YacToTbl anonTo3a Ha (GoHe MHAYKLMM NOBPEXAEHMIA
IHK (cM. Tabn. 2). 310 co3paéT ycnosua ans GpuKcaumum re-
HETUYECKUX HapYLLEHWUI B MOKONEHUAX LENALMXCA KITETOK
1 NOBBILLIAET PUCK UX OMYX0sieBOi TpaHchopMaLmu.

ObCYXOEHUE

B uccnepoBaHuM npoBefEH LIMTOMHBIA aHanW3 nposBs-
NeHWA reHOMHOW HeCTabunbHOCTU B MMdOLMTaX YeNOBEKa
Npu ex vivo BO34EMCTBMM MULLEBOr0 KpacuTens B LUMPO-
KOM [Mana3oHe KOHLeHTpauui. B 3apaun pabotbl BxoAM-
710 He TOJIbKO KYNbTMBMPOBaHWE LieNbHOW BEHO3HOW KpoBU
YesnoBeKa C BO3JEMCTBMEM KpacuTeNs B LUMPOKOM Auana-
30He KOHLIEHTpaLUMin B YCIIOBUAX LIMTOKMHETUYECKOro BJ10Ka,
HO U OLEHKAa BNUAHUA AOMOSHUTENIbHON MeTabonmuecKoil
aKTUBALMM Ha MHAYKLMIO TEHOTOKCUYECKUX 3 DEKTOB.

MonyyeHbl TpyU TPynnbl [aHHBIX, AEMOHCTPUPYHOLLMX
B/MAHME MWLLEBOr0 Kpacutens ¢ Y4€ToM cnocoba KynbTu-
BMPOBaHMs Ha:

+ uHayKumio nospexaenuii HK B pasHbix nonynsumsx

LENALLMXCA KIETOK;

b
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Puc. 2. BnvsHve nNULLEBOro KpacuTens Ha NposiMdepaLmio KIETOK: @ — BO3/eNCTBME TONBbKO MOHCO 4R; b — Bo3pelicTeue noHco 4R B ycnousax Me-

Tab0oMMYECKON aKTUBaLIMN.

Fig. 2. Effects of the food colorant on cell proliferation: a, exposure to Ponceau 4R only; b, exposure to Ponceau 4R under metabolic activation conditions.
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Puc. 3. MonapHoe cpaBHeHWe CMEKTPOB KNETOYHbIX NOMYNSLMIA B KyNbTypax KpOBYW YenoBeKa Nnoc/ie BO3AEACTBUA NULLEBOTO KpacuTens B YCNIOBUSAX Me-
TaboMyecKol aKTBaLMM U 6e3: KpacHas 3Be3/la — CTaTUCTUYECKU 3HAUMMbIe pa3nuyus B 4acToTe 3-AAEepHbIX KIETOK B CMIEKTPE KIETOYHbIX MOMysALMiA
NpY pasnnyHbIX crocobax KyNbTUBUPOBAHWS; CTPESIKM — CTAaTUCTUHECKM 3HAUYUMbIE Pa3fIMMSA B HacTOTe KIETOK, NPOLLeALLIMX 0MHAKOBOE YUCIO LMKII0B
[JeneHust pyY pasiuyHbIX Cnocodax KyNbTUBUPOBaHMS (HanpaBrieHne YKasblBaeT BEKTOP M3MEHEHWS, a e€ LIBET COOTBETCTBYET TON KIETOYHOI pakuum,
A9 KOTOPOI 3T0 U3MEHEHMWE CTAaTUCTUYECKM 3HauMMoe). S9 — cucTeMa MeTabosIMYecKoil aKTUBaLMM.

Fig. 3. Pairwise comparison of cell population spectra in human blood cultures after exposure to the food colorant with and without metabolic activation:
red star, statistically significant differences in the frequency of trinucleated cells within the spectrum of cell populations under different cultivation
conditions; arrows, statistically significant differences in the frequency of cells that completed the same number of division cycles under different
cultivation conditions (the direction indicates the vector of change, and the color corresponds to the cell fraction for which the difference is statistically
significant). S9, metabolic activation system.

Tabnuua 3. MuToTUYECKas aKTMBHOCTb M anonTo3 B Ky/bTypax KIETOK NPY BO3AEACTBUAW MULLEBOMO KPAacUTENS B YCIOBUAX MeTaboMYECKON aKTMBaLMK
nbes

Table 3. Mitotic activity and apoptosis in cell cultures exposed to the food colorant with and without metabolic activation

Yacrorta anonto3a, % Yacrota MuTo3a, %

KOHUEHTpaLma NuLLeBoro Kpacutens, Mr/mn Apoptosis rate, % Mitosis rate, %

Food colorant concentration, mg/mL Be3 S9 cS9 6e3 S9 cS9

wthout S9 with S9 without S9 with S9

0 0,80 13,20 3,40 0,40
0,000 025 6 2,60* 0,40* 1,80 4,00*
0,000 128 1,20 0,60* 0,80* 4,40*
0,000 64 0,20 1,20% 2,00 2,80*
0,0032 1,80 1,00 1,40 2,20*
0,016 3,80* 1,40% 4,20 4,80*
0,08 — ToKcuyecknin addekT 5,20 ToKcuyecknin addexT
04 020 Toxic effect 0.60° Toxic effect
2 — 1,00
MuTomuupmH | Mitomycin 12,00 1,40

0,000 01

[pumeyaHue. * — CTAaTUCTNHECKM 3HAYMMBIE OTAIM4MS OT KoHTpons, p <0,05.

Note: *, statistically evident differences from control, p < 0.05.
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« nponudepaTBHYKD aKTUBHOCTb W CMEKTP KIETOYHbIX

nonynsALmii;

+ MWTOTWYECKYI0 aKTUBHOCTb W anomnTos.

AHanu3 reHeTMYECKUX NOBPEXKAEHMIA B KIETKaX N0 BCEMY
AMana3oHy UCCNeA0BaHHbIX KOHLEHTPaLMA NULLEBOT0 Kpa-
CUTENs MOKa3aJl, YTo CTAaTUCTUYECKM 3HAUMMOE YBENIYEHME
M0 CPaBHEHMIO C KOHTPONIEM Habmoaanu NpeuMyLLECTBEHHO
B nonynaumn knetok ¢ HIM, Torga Kak npu Bo3nencTBum
B YCNOBMAX MeTabonMyecKoi aKTMBaLMW — B KieTKax
C MUKposapamu (cM. Tabn. 2). KpoMe Toro, KIeTku, HecyLme
0JHOBPEMEHHO [1Ba TWNa noBpexaeHni (Mukposapa + HIM),
B KynbTypax ¢ dpakumeii S9 BcTpeyanu 3HaUUTENTBHO PeXe,
yeM 6e3 Heé. CTaTUCTMUYECKY 3HaYMMBIE pasnuuns B 3ddek-
Tax oDHapyeHbl ons 4- u nonuagepHblx knetok (p=0,003
n p=0,001 cooTBETCTBEHHO), @ TaKM¥e MO CYMMapHO Ya-
CTOTE BCEX LENALUMXCA M YCKOPEHHO AENALUMXCA KIETOK,
MPOLLeALWMX ABa U Bonee MUTOTUHECKMX LMKIOB B MPUCYT-
CcTBMM LumTOXanasuHa B (p <0,001), HauMHas ¢ KOHLeHTpaumm
0,000 64 Mr/mn.

CoBOKYMHOCTb KITETOYHBIX MONYNALMIA B KA 0N KyNbType
MpU LMTOKMHETUYECKOM b1IoKe onpefensny nocne BBeLEHUS
uuToxanasuHa B cnepyrowmm obpasom:

* Hepenswumecs KNetkn — 1-saepHbile;

* KNETKW, MpoLLeflne OAWH MUTOTUYECKUHA LMK —

2-a0€epHble;

* K/IEeTKY, NpoLlelume ABa LUMKIA AeneHus — 3- uam

L-apepHble;
* K/IEeTKW, Npowepwwme bonee ABYX LMKIIOB — MOMSA-
[epHble, cofepalume bonee YeTbIpEx aaep.

CnepnyeT NOHWUMaTh, YTO C YMeHbLUEHWEM [0/M Hefens-
wmxcs 1-anepHbIX KNETOK B Ky/bType YBENUYMBAETCSA YUCIO
KNEeTOK, BCTYNUBLUMX B MATO3 U NPOLUEALLMX 32 BPEMSA Ky/b-
TMBMpOoBaHus bonee 1 umkna penenuns (copepar bonee 2
snep). Npn KaxxpoM nocnenyiowem fefneHnn B KIeTKax Bbl-
ABNSETCA BCE DOMbLLE CKPBITbIX FEHETUYECKUX MOBPEKAEHMH,
nposiBnsiowmecs B Buae Mukposgep u HIM. Yem bonblue
LMKIIOB AeNIeHUs MPOLLNW KIIETKW B MPUCYTCTBUM LMTOXana-
3uHa B, TeM Bblllie BEpOATHOCTb NOSABNEHUS TaKWUX MOBPEX-
[eHUiA. Ha ocHOBaHMM y4éTa BCEX KIETOYHbIX MONyAALMMA
B KynbTypax 6e3 dpakuum S9 Mbl nogcumtany obiuee Komm-
YeCTBO KNETOK ¢ MuKposapamu u HIM u cpaBHumM ¢ coot-
BETCTBYIOLLMMM 3HAYEHMAMM B KyJbTypax ¢ MeTabosinyecKoii
aKTuBaumeir. CTaTUCTMUECKUIA aHann3, BbIMOJTHEHHBIN C Mo-
MOLLbK KpuTepusi MaHHa—YWTHW, MOKasan CTaTUCTUYECKH
3HauYMMble pasnnuna Mexay A030BbiMM KpubiMu (p=0,008).

Bnmnanue Metabonnyeckoit aKTMBaUMK Ha npoudepaumto
KIETOK NPOSIBUIOCH M0-pPasHoMy. TaK, B KOHTPOJIbHbIX Kysb-
Typax (puc. 3, nonapHoe cpaBHeHue) npucyTcTeme S9 TopMo-
3uno nponudepaumio Kietok. TopMoxeHne nponudepaummn
OTMETW/U TaKxKe Npy BO3LeNCTBUM MUHUMANBHOM U3 ucche-
AO0BaHHbIX KOHLLEHTPaLMI KpacuTens, YTo COMpOBOXAANoch
YBEJIMYEHNEM YACTOThl HELENALUMXCA KIETOK U CHUKEHM-
€M UYUCNEHHOCTW KIIETOK, OEeNslumxcs yckopeHHo. 0pHako
Mpu COBMECTHOM BBEAEHWUM B KyNbTypy @pakuum S9 u mu-
HWUManbHON KOHLEHTPALIMK MULLLEBOTO KPacuTeNs, HanpoTy.,
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Habnofanu ycKopeHue nponudepaumun, 0 YEM CBMAETENb-
CTBYET CTaTUCTUYECKM 3HAUMMOE YMEHbLUEHUE [0M Hepe-
NAWMXCA KINETOK W YBENMYEHME CYMMApHOW YMCIIEHHOCTM
KNeTOK, MPOLIeALMX ABa W bonee MUTOTUYECKMX LMKIA
(p <0,001). B ycnoBusix oTcyTCcTBUA MeTaboNMYECKON aKTUBa-
LM aHaNorMYHbIA 3QheKT perncTpupoBanm TONIbKO Npy Bo3-
LEe/CTBUM NULLIEBOTO KPACcUTENA Ha KYNbTYpY B KOHLLEHTpaLmm
0,000 64 mr/mn (p=0,025). Mpu panbHeiilem eé noBblLLe-
HWW CMEKTP KIETOYHbIX NonynAuMin usmeHuncs. CMeHy xa-
paKTepa TEHAEHUMM B KynbTypax be3 dpakumum S9 Habnto-
Aanu Npy KoHUeHTpauuu nuwesoro Kpacutens 0,08 mr/mn,
TOrga Kak B eé npucytctBum — yxe npu 0,000 64 mr/mn.
Mpu 3TOM pasnuunsa Mexay KIeTOUHbIMM KyNbTypamMu C Me-
Tabonn4ecKoi aKTBaLmeit 1 be3 Heé 3aKiYanucb NpenMy-
LLIECTBEHHO B CTAaTUCTUYECKW 3HAYUMOM YBESMYEHUM A0S
3-anepHbix knetok (p=0,002), 4To MOXKET CBUAETENLCTBOBATL
06 MHOYKLMKM aHeynnouauu.

Bo3geicTBie nuLLEBOro Kpacutensi B KOHLEHTpaUum
0,0032 Mr/mMn npuBOAMIO K CHUXEHWIO NponndepaTUBHOI
aKTMBHOCTM MO CPaBHEHMIO C KOHTponeM, a [LobaeneHue
¢pakuumn S9, HanpoTuB, cnocobCTBOBANO €€ aKTUBALMM
(p <0,001), yTo NOATBEPKAEHO YBESIMYEHWUEM [ONIM YCKO-
PEHHO LENsALUMXCA KIETOK, B TOM YMC/ie Npowenwvx ABa
MUTOTUYECKMX UMKNa: 3-apepHblx (p=0,03) u 4-sapepHbix
(p <0,05) (cM. puc. 3). MUHMManbHasA KOHLEHTPaUMA nu-
LLeBOro Kpacutens uHrubuposana nponvdepaumio KNeTok,
B TO BPEMS KaK COBMecTHoe BBeAeHue dpakummn S9 ¢ Kpacu-
Tenem cnocobcTBoBano eé aktuauuu. OgHaKo npu yBenuye-
HWUW KOHLeHTpaumin nuwesoro kpacutena ot 0,000 64 Mr/mn
nofobHbIn 3ddekT B HonblUMHCTBE NPONUDEPUPYIOLLINX
(bpaKkumMin yxe He Habnmofanu, a fanbHelwee MOBbILLEHWE
ero KOHLIEHTPaLMK B YCNOBUAX MeTabonMuecKoii akTuBaLmmn
COMPOBOXAANOCh BbIPaXKEHHbIM TOPMOXKEHWEM KIETOYHOMO
Aenexus. TakuMm obpasoM, aHaM3 CreKTpa KIeTOYHbIX Mo-
nynsuuii Boiseun U-obpasHyto 3aBucuMocTb nponudepatue-
HOM aKTMBHOCTM OT KOHLEHTpaLWW KpacuTenNs, YTO BaXHO
LNs OLEHKM ero TOKCUKoNoruyeckoro npoduns n obocHoBa-
HWA NpefenbHO AOMYCTUMBIX YPOBHEM.

YckopeHue nponudepaumu KNETOK, HECYLUMX TeHeTu-
YecKue MOBPEXAEHNS, acCcoLMMPOBaHO ¢ BIOKOM anonTosa
U COKpaLLeHWeM NPOAOIKMTENIBHOCTM KNETOYHOro LMKAA,
UTO CBSA3aHO C 3aKPEMNIEHUEM UMEIOLLMXCS paHee MW BHOBb
06pa3oBaBLUMXCA MOBPEXAEHWUA B pAAY MOKONEHWUA Jens-
LUMXCA KIETOK U, B CBOK 0Yepefb, C MOBbILIEHNEM PUCKa
pa3BUTMS HOBOODPA30BaHMIA M YCKOPEHNEM CTapEHMS.

Ocoboe BHUMaHWe cnefyeT YAenuTb CTaTUCTUYECKY 3Ha-
UAMOMY YBEJIMYEHMIO YACTOTbI AHEYMNOMAHBIX 3-AAepHbIX
KNeTOK BO BCeX KynbTypax ¢ fobaeneHueM dpakumm S9
Mo CPaBHEHUIO C KONMYecTBOM, 3aduKcupoBaHHOM 6e3 fo-
NofHUTENbHOM MeTabonmyeckon aktueaumm (p=0,03). B kynb-
Typax KpoBY 3[0POBbIX AETei W B3pOCTbIX 3-SAEPHbIE KITETKM
BCerfa npucyTCTBYIOT B MOMYNALMK KIIETOK BTOPOro MMTO33,
O[JHAKO MX [0Nf, Kak npaeuno, He npesbiwaet 10% 3toro
nyna. Mpu 3TOM Mx YacToTa He KOppenUpyeT € BO3PAcTOM [0-
HOpOB, HO — YTO 0COOEHHO Ba)KHO — CHUXAETCA MO Mepe
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nosbilweHns ypoeHa anonto3a [30, 31]. Cnepyet Takke oT-
METWUTb, YTO B AaHHOM 3KCrMEpUMEHTe YBENUYEHME YacTOThl
3-A0epHbIX KIMETOK MO CPaBHEHWIO C COOTBETCTBYHOLUMM KOH-
TPONEM OTMEYEHO TOJIBKO B YCTIOBMSIX METabonyecKon aK-
TMBaUMK. 3T0 MO3BONSET MPEANONOKMUTb, YTO UX MHAYKUMSA
obycrnoBneHa MeTabonmTaMmn NuLLEBOro Kpacutens imbo co-
eOMHEHMAMM U UX MeTabonuTaMK, COLEPKALLMMUCA B Npu-
MecsiX.

B HacTosieli paboTe, aHanorMyHo AaHHLIM, NOSTy4eH-
HbIM MpU OLEHKE TEHOTOKCUYHOCTU MULLEBOTO KpacwuTens
TapTpasuHa [32], Mbl 0BHapyXMIKM CHUKEHWE YPOBHS anon-
T03a NMpU BCEX UCMOMb30BaHHbIX KOHLEHTPAUMUAX KpacuTens
B NpucyTcTBAM paKummn S9. Mpy 3TOM KOHTPOJIbHLINA YPOBEHb
Obln conocTaBUM C TakoBbIM MpU BO3LEUCTBMM MOHCO 4R.
N3BecTHO, 4TO M3MEHEHMA HOPMaNbHOTO YPOBHS arnonTo3a,
TaKXKe Kak HapyLUeHUs OTAESNbHbIX ero MeXaHW3MOB, MOryT
nexaTb B OCHOBE KaHLepOreHesa, HelpofereHepaTMBHbIX
MpOLIeccoB, BOCMANIEHUH, @ TAKXKe HEKOTOPbIX ayTOMMMYHHbIX
3abonieBaHuiA. 3TM COCTOSHMSA TECHO CBA3aHBI C FEHETUYECKOM
HecTabunbHOCTBHO U, CNefL0BaTeNbHO, C NOBBILLIEHUEM KaHLe-
POreHHbIX WU APYrMX acCOLMMPOBaHHBIX pUCKOB [33-35].

CornacHo cneuudukaumm (cM. Tabn. 1), uccnenyemblii
obpasew conepxan 83,110% ocHoBHOro Kpacutena u He 6o-
nee 6,752% waeHTUGULMPOBAHHBIX MPUMECEN, YTO COCTaB-
nset 89,862% cmecum Ha ocHoBe noHco 4R. Takum obpasom,
octaBwuecs 10,138% npuxoastca Ha HEUAEHTUDULMPOBaH-
Hble KOMMOHEHTbI 3T0I cMecu. [TonaraloT, YTo KaK 0CHOBHOIA
KpacuTenlb, Tak W WOEHTUULMPOBaHHbIE U HEMAEHTUGULMK-
POBaHHbIE MPUMECH, a TaKXKe UX MeTabosuTbl MOryT B COBO-
KYMHOCTW y4acTBOBaTb B WHAYKLMK BbISBNIEHHbIX 3Q(heKTOoB
FEHETUYECKOW HecTabunbHOCTM.

B.B. 10pyeHKo u coaBT. [18] u3yuunu reHOTOKCUYECKYIO
aKTUBHOCTb TPEX pasHblx 0bpa3uos Kpacutens E124, npu-
06peTEHHBIX B PO3HMYHOM TOProBOM ceTu. Bce oHM nposBu-
JM MyTareHHyl0 aKTMBHOCTb Ha Mpo3puTpobnactax KocTHOro
MO3ra MbilLeil B CTaHAAPTHOW MOCTAHOBKE MUKPOSLEPHOrO
Tecta. AKTMBHOCTb 0fiHOrO M3 3TMX 00pasuoB Mbl ucchne-
[0Banu B HacTosiwen pabote u BbisBMAM 3QdeKTbl HecTa-
BunbHocTM reHoma. Takum 0bpasoM, pesynbTaThl, KOTOpbIE
MbI MOAYYMIU, HE TOSIBKO KAUYECTBEHHO BOCMPOU3BOAAT AaH-
Hble, paHee Mofy4eHHble B NapafnesbHbIX 3KCMepUMeHTax
C UCMO/Ib30BaHMEM ApPYroro TecTa, HO PacLUMpSAIOT AOKa3a-
TenbHyto 6a3y, no3sonss 6oniee rnyboKo NOHATL BO3MOKHbIE
MeXaHU3Mbl MHAYKUMU FEHOTOKCHYecKMX 3ddeKToB. TeMm
He MeHee BOMpPOC 0 HEMOCPeACTBEHHOM MHLAYKTOpe Habnto-
AaeMbix 3QPEKTOB reHOMHOW HeCTabUNbHOCTU B M3YYEHHOM
KpacuTesie Ha OCHOBE MOHCO 4R ocTaéTcs OTKPbITHIM. NIMeH-
HO MO3TOMY HeNb3fl MUCKIIIYMTb, YTO MeTabonuaupylowas
aKTMBHOCTb dpaKumn S9 B yCIOBMAX HaLEro aKCNepuMeHTa
Hanpa.fieHa He TO/bKO Ha TpaHC(OpMaLMI0 MONIEKYN Kpac-
TeNs, HO U TakKe (M/unK NpenMyLLECTBEHHO) Ha U3MEHeHMe
cocTaBa cofiepalmxcs B HEM npumecel. Mbl nonaraem,
YTO NPY NPUHATAW PELLIEHUIA 0 [LONYCTUMOCTM MCTOJb30BaHMs
MULLEBBIX KpacuTenel, cofepialiux npumecu (yumTbiBas,
YTO NOJTyYeHWEe BbICOKOOUMLLIEHHBIX BELLECTB [J11 MacCOBOro
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UCMONb30BaHMSA B MULLEBOW MPOMBILLNEHHOCTY 3KOHOMM-
YeCKM 3aTpyAHUTENbHO), HeobxoauMo pa3paboTatb M BHe-
OpUTb CMeLManbHblii PernaMeHT OLEHKU MX TeHOTOKCKYe-
CKOro noTeHumana. B KauecTBe aKcnepuMeHTanbHOM 0CHOBBI
LN TaKoro nofxopa (M3-3a NpocToThl NOCTAHOBKY, YETKOCTH
MPOTOKONA LMTOMHOr0 aHanu3a, CKOPOCTU, HAaEKHOCTM Mo-
Ny4eHUs pe3ynbTaTtoB) BO3MOXHO MCMOMb30BaTh MPOTOKON,
NPeACTaBNeHHbIN B HACTOALLEM MCCELOBaHWM, a TaKXKe
B Halleil paHee onybnmKoBaHHOW paboTe, BbIMOMHEHHOIA
Mo aHanornyHom cxeme [32].

leHeTnyeckylo besonacHocTb B PO oueHuBaloT TONBKO
ONs NULLEBLIX MPOAYKTOB M [00aBOK, MOMyYEHHbIX C UC-
Mo/b30BaHNEM TEHETUHECKU MOAU(ULMPOBAHHBIX MUKPO-
opraHmamoB [36]. Mbl paccMaTpuBaeM TaKoe OrpaHuyeHune
KaK CyLLecTBEHHbIN HELOCTATOK [EeNCTBYHOLUEH CUCTEMBI
OLEHKM FeHeTMYECKOM 6e30MacHOCTM MPOAYKTOB MUTAHUS.
MMeHHO no3ToMy B Ay3aitH JaHHOM0 UCCNeL0BaHNA Mbl BHEC-
JIN HECKOJTbKO M3MEHEHMIA. B 4acTHOCTH, MUHUMATbHYIO KOH-
LEHTPALMIO KPacUTeNs, UCMOb30BaHHYI0 B KCMEPUMEHTE,
Mbl CHu3unM 6onee 4eM B 150 1 30 pa3 no cpaBHEHUIO C A0-
MyCTUMON CYTOYHOW [030M1, UCMOSIb30BaN cMCTeMy MeTabo-
JINYECKON aKTUBaLMM renaTouuToB Kpbic. Kpome Toro, Ha-
pALy C aHanM30M YacToTbl MUKposaep 1 HITM B 2-aaepHbix
KNeTKax, UCCNeA0BanM CMeKTP KNETOYHbIX NOMynsAuuid, Xa-
paKTep NOBPEXAEHWUW B Pa3fMUHbIX TUNAX KINETOK, MUTOTU-
UECKYI0 aKTUBHOCTD, @ TaKKe YacToTy anonTosa.

3AKJTIOYEHUE

TakuM 06pa3oM, BbISIBNIEHbI FEHOTOKCUYECKUE I PEKTbI
obpasua nuLLeBOro KpacuTens Ha OCHOBe MOHCO 4R, npu-
0bOpEeTEHHOr0 B PO3HWUYHOW TOProBOM CETU W COAEPIKALLEro,
cornacHo cneunduraumm, 83,1% ocHoBHOro Kpacsiiero
BeLlecTBa. Ha ocHOBaHMM NMOMyYeHHbIX 4aHHBIX HEBO3MOXK-
HO OJHO3HAYHO OMPEeAEeNUTb, C KaKUM KOMMOHEHTOM CMecH
CBSAi3aHbl BbISBNIEHHbIE 3Q(EKTE — C caMuM NoHco 4R, co-
[epHaluMMUCA B HEM NPUMECAMU U/WN € UX MeTabonmTamu.
TeM He MeHee QYEBMIHO, YTO AaHHas CMecb, UCMOMb3yeMas
B MULLEBOMN NPOMBILLEHHOCTH, C BbICOKOW BEPOSATHOCTBIO NO-
CTynaeT B paLOH KOHEYHOro noTpebutens.

MMeHHO no3aToMy npeAcTaBnisfieT 0cobylo BaXHOCTb TOT
(aKT, yTo 4NA UCCnedyemoro NULLEBOro KpacuTens Ha oc-
HOBE MOHCO 4R ye Ha ypoBHE AOMYCTUMON CYTOYHOW [03bl
(B HaweM cnyyae 0,000 64 Mr/Kr) BHe 3aBUCUMOCTM OT Ha-
JINYMA CUCTEMBI LOMONHUTENBHON MeTaboNMYecKon aKTuBa-
LM BbISBNIEHO CTATUCTUYECKM 3HAYMMOE MOBBbILLIEHUE YPOB-
HA aHeynnouaumn (no 4acToTe 3-agepHbIX KieTok). Kpome
TOr0, TONIbKO B YCNOBUSX METAbONMYECKOW aKTUBALMKU Ha-
Bntoanu CHUXeHWe ypoBHs anmonTo3a Ha (OHe ycuneHus
MUTOTUYECKOW aKTUBHOCTW. CyLLecTBEHHO M TO, 4TO B Npu-
cyTcTBUM dpaKumm S9 NpeBbiLLeHNEe KOHTPOJIbHBIX 3HA4EHMI
Mo 4acToTe 2-AfepHbIX KNETOK C MUKPosapamMu («30510ToM
CTaHAAPT» OLEHKU FEeHOTOKCUYHOCTU B MUKPOSILLEPHOM TecTe
Ha KyNbType KIETOK KPOBM MIIEKOMMTAIOLLMX) 0OHapYeHo
YXE NpY MUHUMaNbHBIX MCMOMb30BaAHHBIX KOHLIEHTPaLMAX
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Kpacutens, 6onee yem B 150 1 30 pa3 cOOTBETCTBEHHO HUXE
HOPMbI A5 YeNloBeKa.

Wcnonb3oBaHHbI 3KCNEPUMEHTANbHbIA NOAXOA He TOfb-
KO NO3BOJIAN BbISIBUTH BbICOKYH BEPOSITHOCTb BO3HUKHOBEHWSA
reHOTOKCUYECKMX 3D dEKTOB, KOTOPbIE, KaK MPaBUIIO, HE y4u-
TbIBAIOT MPU CTAHAAPTHOM OLIEHKE, HO TaKIKe MOXKET CIYXUTb
OCHOBOV ANS pa3pabOTKW CUCTEMbI OLEHKW FeHeTUYeCKoM
De3omacHoCTH NULLEBBIX KpacuTenen 1 [obaBoK.

N0NOJIHUTE/IbHAA UHOOPMALIUA

Bknap aBtopoB. T.A. HUK1TWHa — nocTaHOBKa 3KCMEPVUMEHTA, LIMTOMHbIN
aHanu3, CTaTUCTUYECKMIA aHanM3 Nosy4YeHHbIX AaHHbIX, HAanMcaHUy TeKCTa
pykonmcy; M.A. KoHSILLKMHa — NOCTaHOBKa 3KCMEPUMEHT, CTaTUCTUYECKas!
06paboTka [aHHbIX, HanucaHre TekcTa pykonuck; @, UHrens — pyKo-
BOACTBO MCCe0BaHNEM, KOHLIENLMS 1 AM3alH 1ccneoBaHus, HanmcaHne
W pefaKTMpoBaHwe TekcTa pykonucy; J1.B. AxanblieBa — co3faHue cucte-
Mbl MeTaboMYeCcKON aKTvBaumm S9 M pPyKOBOACTBO €€ MCMOSb30BaHUEM
B 3KCMepuMeHTe. Bce aBTOpbl 0406pMAKM pyKonuch (Bepcuto Ans nybnmnka-
L), a TaKoKe COrMacuAMCb HECTU OTBETCTBEHHOCTb 33 BCe acreKThl paboThl,
rapaHTVpys HaZ/Iexalllee pacCMOTPEHME U peLLeH e BONPOCOB, CBA3aHHbIX
C TOYHOCTbIO 1 [106POCOBECTHOCTbIO NI06ON €€ YacTL.

JITnyecKas akcnepTusa. Boinvcka M3 MPOTOKOMA 3TUYECKOM KOMMCCUM
M0 CEpPUM 3KCMEPVMMEHTOB MO OLIEHKE FeHOTOKCUYECKMX 3QGEKTOB MuLLe-
Bbix Kpacutenen N° 0411-14.05.2021 ot 14.05.2021.

WUcTounmkm c¢uHaHcupoBaHua. Pabota BbIMOSHEHA B paMKax
rocyaapcTBeHHoro 3agaHus  «Co3faHue  KOMMMEKCHOM  CUCTEMbI
OLEHKN TEHOTOKCMYHOCTM MWLLEBLIX [00aBOK»  PermcrpalmnoHHbIi
N2 HMOKTP AAAA-A20-120111090100-6.

PackpbiTUe uHTepecoB. ABTOpbI 3aABNAIOT 06 OTCYTCTBUM OTHOLLIEHWI, Je-
ATENbHOCTW W MHTEPECOB 3a MOCNeHME TPU FOfa, CBA3AHHBIX C TPETbYMM
MLaMK (KOMMEpYECKUMM 1 HEKOMMEPYECKMMM), UHTEPECH! KOTOPLIX MOTYT
BbiTb 3aTPOHYTHI COZEPKAHMEM CTaTbU.

OpuruHanbHocTb. [1py CO3AaHMM HACTOSILLIEN PaboTbl aBTOPbI HE MCMOMb-
30Bav paHee 0nyb/IMKOBaHHbIe CBEAEHMS (TEKCT, MIMKOCTPaLMK, AaHHbIE).
JocTyn K AaHHbIM. Bce aaHHble, MoNyyeHHble B HACTOALLLEM UCCNeaoBa-
HUM, [LOCTYMHbI B CTaTbe.
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3Konoruyeckasa KynbTypa U 3KOJIOrM3aLUa XXU3HU
Monoaéxu Pecnybnuku TaTtapctaH

H.B. CaBenbeBa, A.A. Xoxnos

KasaHckuit (Mpuonxkckui) peaepanbHbiil yHuBepcuteT, KasaHb, Poccus

AHHOTALMUA

06ocHoBaHue. HeobxoguMocTb [eTanbHOro M3y4YeHUs KONOMMYECKOTO0 CO3HAHUS U MOBELEHUS MONIOAEMM, a TaKKe Bbl-
SIBMEHMS XapaKTEPUCTUK AaHHbIX KOMMOHEHTOB 3KOJIOTMYECKON KYMbTYpbl MOATBEPIKAEHA pe3ynbTaTaMu paHee NpOBeAEH-
HbIX 3MMUPUYECKUX WUccnefoBaHuid. Monoaéxs Pecnybnuku TatapcTaH AeMOHCTPUPYET BbICOKWN YPOBEHb 3KOJIOTMYECKOM
aKTUBHOCTM: 74% nposiBNSAIOT MHTEpeC K Bompocamu 3konoruu, 93% ybexaeHsl B BO3MOMKHOCTM JIMYHOIO BKNIaAa B OXpaHy
OKpYKaloLLel cpepbl, @ 72% coobLiaT 06 y4acTum B 3KONOMMYECKUX MepONpUSATHUSIX.

Llenb. PackpbiTb xapaKTep M COAepXaHWe KOMMOHEHTOB 3KOIOMMYECKOM KyNbTypbl MOMOLEXM (CO3HaHUA M NOBEAEHMS),
a TaKKe ONbIT IKONOTM3aLMM UX CODCTBEHHOM KU3HW B COBPEMEHHOM 00LLecTBe (Ha npumepe Pecnybnuku TatapcTaH).
Marepuanbl u Metoabl. [1ns cbopa coumanbHo MHGOPMALMK MCNONL30BaK KOMYECTBEHHbIN (MaCcCoBbIi OHMAH-0MpoC
MOJOAbLIX fioAel, NpoxuBaoLmx B Pecnybnvke TatapctaH B Bospacte 16—35 net, n=1349, 2023 roa) n kauecTBeHHbIi (ho-
KyC-TpynnoBble 00CYXAEHNUA C «yyaLlelcs» U «paboTatoLei» Monoaéxblo, n=6, 2023-2024 rr.) metoabl. 0TOop pecnoHaeH-
TOB B MaccoBOM OHMaiH-0MPOCE OCYLLECTBASANM C YY4ETOM pacnpefeneHus no nofy, Bo3pacTy W TUMY HacenéHHOro MyHKTa.
Ot6op nHdopMaHTOB ANd GOKyC-rpynn BbINOAHAM C NPUMEHEHWEM LIeNEBOM BbIOOPKM.

Pesynbratbl. [poBeféHHOE McCnefoBaHWE MO3BOMMIO MOYYUTb MHEHWE MOMOAEKM O CTEMEHW €€ 3aUHTEepecoBaHHOCTU
B 3KOJIOTMYECKOM NpobrieMaThKe, y4acTuu B 3KOTOMMYECKUX MEpPONpPUATUSX U NPUOBLLEHHOCTU K IKONOMMYECKMM MPaKTUKaM.
06cyxaeHne onbiTa 3K00rM3aumn Co6CTBEHHOI NOBCEAHEBHOM XM3HW NO3BOIUO NOAYYUTL MHBOPMALWMI0 06 UMeEILLMXCS
MHCTUTYLMOHANBHBIX M HEMHCTUTYLMOHAMbHBIX 6apbepax Ha MyTH K 3KONOrMYHOMY 06pasy u3HW.

3aknioyenue. MccnepoBaHne KOMMOHEHTOB 3KONOTUYECKOW KyNbTypbl Monoaexu Pecnybnuku TatapcTaH no3Bosinno Bbl-
ABUTb, YTO 3KOJIOTMYECKas CUTYaLMs, HapALY C CEMEMHBIMUA LIEHHOCTAMU, 3aHUMAET BbICOKWE MO3WULMM B PEATUHIE BaXHBIX
CTOPOH XU3HW. CTeneHb 3aUHTEPECOBAHHOCTW 3KOIOTMYECKON NPOBAEMATUKONM M y4acTUs B 3KOMOTMYECKUX MEpOnpUSATUsX
HaxX0AATCA Ha YPOBHE, NO3BOJIAOLLEM COBEPLLATb 3KOMOTMYECKW ONpaBAaHHbIe AeCTBUA B OTHOLLEHWM OKPYXaloLLeii cpefbl
C 0CO3HaHMeEM WX nocneacTsuin. GakTopamu, BAMSIOLMMM HA AaHHbIE NEpEMEHHbIE, ABNSIOTCA COLManbHO-AeMorpaduyeckue
XapaKTepucTUKM (BO3PAcT, Mo, TUM MEeCTa KUTENbCTBA), TUN LeATeNbHOCTU U GaKT U3yyeHUs NpeaMeTa «3KoNorusy.

KnioueBbie cnoBa: 3KonornyecKas Kynbrypa; MOM0AEXb; IKONOrMYECKoe CO3HaHME; 3KOJIOrMYECKOe NoBeLeHue.

Kak uutupoBatb:
Casenbesa H.B., Xoxnos A.A. IKonoruyeckas KynbTypa 1 SKON0rM3aLms m3HW Monofiéxu Pecnybnmnku Tatapetan // Ikonorus venosexa. 2024.T.31, N2 12.
C. 906-920. DOI: 10.17816/humecob43423 EDN: WZWRPM
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Environmental Culture and Greening of Everyday Life
Among Youth in the Republic of Tatarstan

Zhanna V. Saveleva, Alexey A. Khokhlov

Kazan (Volga Region) Federal University, Kazan, Russia

ABSTRACT

BACKGROUND: The need for a detailed examination of young people’s environmental awareness and behavior—as well
as identification of the characteristics of these components of environmental culture—is supported by previous empirical
research. Youth in the Republic of Tatarstan demonstrate a high level of environmental engagement: 74% report interest in
environmental issues, 93% believe they can personally contribute to environmental protection, and 72% report participating in
environmental initiatives.

AIM: The study aimed to examine the nature and content of environmental culture components among young people (awareness
and behavior), as well as their experience of environmental integration into everyday life in modern society (using the Republic
of Tatarstan as example).

METHODS: To collect social data, both quantitative (a mass online survey of young people aged 16—35 residing in the Republic
of Tatarstan, n=1349, 2023) and qualitative (focus group discussions with “student” and “working” youth (n=6, 2023-2024)
methods were employed. The selection of respondents for the mass online survey was carried out with consideration of
gender, age, and type of settlement. Focus group participants were selected using purposive sampling.

RESULTS: The study made it possible to gather young people’s opinions regarding their interest in environmental issues, their
level of participation in environmental initiatives, and their adoption of environmentally conscious practices. Discussion of
young people’s experiences of environmental integration into their daily lives made it possible to identify existing institutional
and non-institutional barriers to pursuing an eco-friendly lifestyle.

CONCLUSION: The study of environmental culture components among youth in the Republic of Tatarstan showed that
environmental situation, along with family values, rank highly among life priorities. The level of interest in environmental
issues and involvement in ecological initiatives is sufficient to enable environmentally justified actions toward the environment,
carried out with an awareness of their consequences. The variables are influenced by social and demographic characteristics
(age, gender, type of residence), the type of the respondent’s activity, and prior exposure to the subject of Ecology.

Keywords: environmental culture; youth; environmental awareness; environmental behavior.
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Zhanna V. Saveleva, Alexey A. Khokhlov

Kazan (Volga Region) Federal University, Kazan, Russia
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OPUIMHATTIBHOE VICCIEOOBAHME

Ob0CHOBAHUE

AxTyanbHOCTb MCCNe[0BaHNSA 3KONOMNYECKOr0 CO3HaHMS
MOMNOAbIX Nlofei 0ByCNoBneHa BaHOCTBIO 3KONOTUYECKMX
npobnem, Bo3pacTaloLLien HeONpeaeNeHHOCTbI0, BO3HWKal-
Liei U3-3a pa3BUTUS NPOM3BOACTBA W HOBbIX TEXHOJOMMHN,
UMbpoBU3aLIMEN, N 3HAUMMOW POSbI0 MOJTIOAEKM KaK aKTo-
pa CoLManbHbIX M3MEHEHWUN B COBPEMEHHOM MMpe. VIMeHHo
C MOJOJEKbIO CBA3LIBAOT 0XMAAHWA MO BbICTPAUBAHUIO
FapMOHMYHBIX OTHOLLEHMI B CMCTEME «4eNloBEK—NpUpoaa—
0b6wwecTtBox. MpeumyllecTBamm passuTus U HOpPMUPOBaHUS
3KONIOrMYECKOW KyNbTYpbl Yy MOJPACTAloOLLEro MOKONEHUS
MOXHO Ha3BaTb NPOAOSIKAILLMIACA NPOLIECC CoLManu3aLmm,
a, CNefoBaTenbHo, U «1abunbHoe» CO3HaHWe, BbIMOHEHME
B 00LLECTBE MHHOBALMOHHOM, TPAHCNIALMOHHOM W BOCMpOU3-
BOJCTBEHHOMN (YHKLMIA.

B HacToswee BpeMsa BHMMaHue uccneposaTenien Co-
CPesOTONEHO Ha M3Y4YeHWW CriefyloLux BOMPOCOB, MPSMO
MAM KOCBEHHO CBSA3aHHBIX C 3KOJIOTMYECKON KYmNbTYpoil Mo-
NOAEXM:

* pOSib MOJIOLEXM B MPEOSONEHUN IKONIOMUYECKUX pu-

CKOB;

+ TpaHchopMaLUms 3KONOTMYECKOro NOBELEHUS B YCIIO-
BUAX LMbpoBU3aLmm 1 rnobanmsaumy;

* (akTopbl HOPMMPOBaHMA 3KONIOMMYECKOTO CO3HAHMA,
Cpeam KoTOpbIX BbIAENSOT OMbIT POAUTENLCKOWU CEMBH,
couManbHbIe CETU U IKOJIOTMYECKOE MPOCBELLEHNE ITK
obpa3oBaHue.

YacTb uccnepoBaHWA HanmpaBneHa HenocpefcTBEHHO

Ha M3ydYeHWe OTHOLLEHWUSI MOJOLLIX NIOAEH K rnobanbHbIM
3KONOTUYECKUM MpobniemMaM, HanpuMep U3MEHEHUIO KITUMa-
Ta. Tak, B 2021 roay 60% 13 10 Tbic. MonoabIX NofEN B BO3-
pacTe 16—25 neT, onpoLUeHHbIX B AECATU CTpaHax Mupa (AB-
cTpanus, bpasunus, GuunaHaus, OpaHums, UHaus, Hurepus,
Ounnnnunel, Moptyranus, Benukobputanus u Coe AMHEHHBIE
LLtaTbl AMepuku) vyBCTBOBaNM cebs «04eHb 06eCNOKOEHHbI-
MW» WM «KpaiiHe 06eCnOKOEHHBIMMY B CBA3M C U3MEHEHWEM
KimMMara, a 45% pecnoHAeHToB coobLLanu, YTo 3To HeraTme-
HO CKa3bIBaeTCs Ha UX NOBCEAHEBHOM XU3HH. [laHHOe uccne-
[0BaH1e TaKXe NoKasano, YTo 75% pecroHAeHTOB «CYMUTaloT
bynoywee nyraowmmy, a 83% 3asBunu, 4TO NlOAM «noTepne-
N Heynady B 3ab0Te o nnaHete» [1].

KaHaackue ydéHble Ha OCHOBe aHanM3a 62 onpocoB
cpeay MONIOLENM, MOCBALLEHHBIX 3KONOrMYECKON KynbTy-
pe, BbIAENSAIOT MPeAuKTOpbl MPO3KONOrMYecKoro noBefe-
HWSA B NOAPOCTKOBOM BO3pacTe M 0BHapYKMBAKOT 3HAUMMYL0
CBA3b MEX[Y NpenpacnoNioXeHHOCTbI0 K Npo3Kosoruye-
CKOMY MOBEJEHWI U CouManbHO-AeMorpaduyeckuMmn xa-
paKTepucTMKaMm (nos, Bo3pacT, 06pa3oBaHuMe, ITHUYECKas
npuUHaanexHoctb) [2]. Haubonee 3HauMMbIMM aKTOpamm,
cnocobeTByOWLMMU HOPMUPOBAHUIO MPO3KOMIOrMYECKOro No-
BeEHMS, ABNAKTCA COOTBETCTBYOLUME YDeXOeHUs U ycTa-
HOBKM, 0CBELOMIIEHHOCTb O MPUPOAHBIX NMpobnemax, owy-
LEHWe NOBEAEHYECKOr0 WM JIMYHOMO KOHTPONSA, @ TaKKe
FOTOBHOCTb K COBEPLUEHMI0 3KONOMMYECKM LIeNecoodpasHbIX
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noctynkoB. MoMUMo 3TOrO, BAMAHME Ha NMPeApacrosioXeH-
HOCTb K AaHHOMY MOBEJIeHMI0 MOryT OKa3blBaTb BPeEMS, Npo-
BeAEHHOE Ha NpUpofe, MPUHATUE CTPATErviA, HanpaBEeHHbIX
Ha MOWCKM peLLEeHNU pasiyHbIX NpobrieM, a TakKe NO3UTMB-
Hble MbIC/IU W LN 0 IMYHOM ByayLuem.

OTRenbHble UCCNEA0BaHUS MOCBALLEHbI aHanu3y poau-
TENbCKOr0 OMbITa Kak dakTopa GopMUPOBaHUA 3KOMOTMYe-
ckoro co3HaHua [3]. Tak, L. Nazneen u coaBr. [3], npoaHa-
NM3MpOBaB pe3ysibTaTbl ONPoca MONOAbIX JIOAEN B BO3pacTe
18-25 neT, Npuwnm K BbIBOAY, YTO OMbIT POAMTESILCKON Ce-
MbW MrpaeT 3HAUMTENbHYK posib B HOpPMUPOBAHUW MPO3KO-
IOTMYECKOr0 OTHOLLEHMS U NoBeAeHUs MoNoAExu. [pu aToMm
EHLLMHbI boniee NofBEpIKEHbI BAMSHUIO 3KOMOTMYECKY OpY-
JKECTBEHHbIX OTHOLLEHWWA CBOMX POAMTENIEN MO CPaBHEHUIO
¢ My»uuHamu. CneayeT OTMETUTD, YTO W paHee MPOBEfEH-
HOe UccneoBaH1e LEMOHCTPUPOBANIO, YTO XEHLUMHBI, BBUAY
bonee BLICOKOr0 YpOBHSA 3MNaTUM MO OTHOLUEHWK) K OKPY-
Xatwwen cpepe, UMeKT 6oMbLUyld NpeapacnosioKeHHOCTb
K NPO3KOJIOMMYECKOMY NOBeAEHWIO [4].

B uccnepoBanum L.V. Casald u coasrt. [5] TaKxe ycTa-
HOBJIEHO, YTO poauTeNbCKan 3ab0Ta, a Takke ydacTue poau-
Tenel B COLMaNbHONM XMU3HW M NPOLLECCe coLManu3aumu pe-
GEHKa OKa3blBalT O0nbLUee BNMAHWE Ha aesyLueK. [pu 3ToM
NMPO3KONIOrMYECKOEe OTHOLLEHUE POAMTENIEN paccMaTpuBalT
KaK K/l04eBoi GaKTop pa3BUTUA AaHHOrO MOBELEHWSA Y UX
AeTeil.

B kauectBe dakTopa (hOpMMPOBaAHMS 3KOIOTMYECKOrO
CO3HaHUA CTYAEHTOB PaccCMaTpuBalT U COLMAlbHbIE CETH,
KOTOpble C Pa3BUTUEM WHTEPHETa MONy4MM pacnpocTpa-
HeHWe cpeay MoNoabiX NILEN U CTalM AAS HUX HEOTbEM-
NeMon yvacTbto Xu3Hu [6]. UccnepoBatenu npoBenn onpoc
CpeaM YYEHbIX, CMELManU3MpYIOLLMXCA Ha 3KOMOrMYeCKOoi
0CBEAOMIIEHHOCTH, a TaKxKe MpoeccopoB YHUBEPCUTETOB.
B umcre KioueBbIX UCTOYHUKOB MHGbOPMaLmMK, cnocobeTay-
IOLLMX Pa3BUTMIO IKOJIOTMYECKOTO CO3HAHMS, PECMOHAEHTHI
OTMETUNIN OHNANH-KOHDEPEHLUMM WU OUCKYCCUOHHbIE Tpyn-
Mbl, NOCBALLEHHbIE aKTYaNIbHBIM 3KOIOMMYECKUM npobnemam
(56%), a Taroke coumanbHble cetu (51%).

MpobneMaTika 3KONOrMYECKOro CO3HaHNUA aKTUBHO pac-
CMaTpMBaeTCA B Hay4yHOW NIUTepaType, a BOMPOCHI 3KOM0-
TMYECKOr0 MOBEAEHUS — B COBPEMEHHBIX TEOPETUHECKUX
noaxopax [7, 8]. B uccnenoBaHum 3K0OrMYECKON KyNbTypbl
Monofiéxu ExatepuHbypra ycTaHoBfieHO, 4TO MONOAbIE JI0AM
MPOSABJIAIT UHTEPEC K aKTyamnbHbIM 3KONOTMYECKUM Npobre-
MaM 1 06N1afalT 3HaHMeM DONBLUMHCTBA COOTBETCTBYHILLMX
npakTvK. OBHaKo NPUMEHSIOT UX NPEUMYLLECTBEHHO 3MK30-
pvdecku. HecMoTps Ha 310, Takue AeNCTBUSA MOyYaloT 0f0-
OpeHue co CTOPOHBI CBEPCTHMKOB, BLICTYMAILLMX 3HAUMMOM
«Fpynnon paBHbIx» (Peer Group) B NpoLecce counanmsaLmm.
K ocHoBHbIM (akTOpaM, (GOpMUpYIOLIMM MpencTaBfeHus
0 LenecoobpasHoCTV 3KOIOTMYECKW OPUEHTUPOBAHHOMO Mo-
Be[,eHWs, OTHOCAT COUManbHble CeTW, CPeACTBA MaccoBOA
MHdOpMaLMKM U ONbIT Apy3ei/3HakoMbIX. [To MHeHuIo uccne-
[0BaTenel, cpeacTBa MaccoBOM KOMMYHUKALMK (coumanb-
HblE CETU, MECCEHILKEPbI) ABNAIOTCA OJHUM U3 KIIOYEBbIX
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MHCTUTYLMOHaNbHBIX GakTopoB hopMMpoBaHKA NpeAcTaBe-
HWIA MONOAEXM 06 3KoNOorM4ecKon 0bCTaHoBKe B CTpaHe. 310
0bycnoBneHo OTCYTCTBMEM MOJTHOLLEHHO BYHKLMOHUPYIOLLE
CMCTEMBI 3KOJIOTMYECKOT0 MPOCBELLEHMS, KOTOpask Morna
Bbl CNYUTb anbTepPHATUBHBIM UCTOYHUKOM UHbOopMaLmn [9].

MozHMMas BOMpOC o cpeACcTBa MaccoBOi KOMMYHMKa-
LMW W COLMANBHBIX CETEN B KM3HU COBPEMEHHON MOJIOLENM,
cnefyeT 0TMETUTL M 601ee aKTUBHOE pacnpoCTPaHEHMe Npak-
TUK ULMPOBOro aKTUBM3Ma. VX CyTb 3aKo4aeTcs B OCBeLLe-
HWM rNoBanbHbIX 3KOMOTMYECKMUX NpobieM un Tex, KoTopble
aKTyanbHbl AN MeCTa NpoXMBaHWUA WHOMBWAA, B NposBre-
HWM TPAXKAAHCKOr0 aKTMBM3Ma NOCPefCcTBOM cbopa AaHHbIX
0 COCTOSHWM OKpYXalolel cpelpl (HanpuMep, U3MepeHue
YPOBHS 3arpsi3HeHUs BO3Ayxa npubopamu), B NOANMCAHWM
NeTULWMIA Ha pa3nnyHbIX nnatdopmMax. Bmecte ¢ TeM undpo-
BOE pa3BuTUE NO3BONISET KNACCUOULMPOBATBL IKONOMUYECKOE
noBefieHWe No opMe ero NPoSIBNEHNUS: HA HEMOCPeACTBEH-
Hble feicTBus, Tpebytowwme GU3MYECKOro ydacTus, yCumuii
1 BpEMEHHBbIX 3aTpaT, U 0Mocpef0BaHHbIe — peanu3yemble
B peasibHOM BpemeHu 6e3 dmanueckux U uHbIx 3atpar. [lo-
cnennme, no MHeHuno B.b. Tonbbpaiixa [10], MoXHO 0THeCTM
K TaK Ha3bIBaEMOMY «JIEHUBOMY aKTUBU3MY». Micronb3oBaHme
TEXHONOTWIA 11 BbIPAXKEHUS! MHEHWIA N0 BOMpOCaM, NpeCTaB-
NAOLLMM BaXKHOCTb, aKTyaNM3MpyeT BONpoC BOCNPOM3BOACTBA
LMdPOBOro HePaBEHCTBA, KOrAa NOXKMIIbIE UM NPOXUBAIOLLME
B OTAANEHHbIX MECTHOCTSAX W CENax JIOAM HE UMEIOT BO3MOXK-
HOCTU NPUHATb Y4acTUe B AaHHbIX MPaKTUKaXx.

OToenbHoe BHUMaHWe CO CTOPOHbI WUCCNeAoBaTeneil
YOENeHo U BbIAENIEHMIO TUMOB 3KOJIOMMYECKOW KYNbTypbl
B 3aBUCMMOCTY OT YPOBHSA CHOPMUPOBAHHOCTU €€ OCHOBHbIX
KoMnoHeHToB. Tak, P.C. Stern [8] BbiaenseT nepeMeHHble,
0bycnoBnMBaloLLME IKONIOrMYECKOe NOBEAEHUE UHAVBULLOB:

*  HOpMBb, YBeXAeHNS, LEHHOCTU W YCTAHOBKU UHAMBUAZ;

* WHCTUTYUMOHANbHbIE BO3MOXHOCTU BeLEHUS MPO3KO-
NIOTMYECKOMN AeATENbHOCTU U CBA3aHHbIE C 3TUM Orpa-
HUYEHMS;

s JIM4Hble cNocobHOCTM UHAMBUAS;

* MpUBbIYKA/TPAsMLMA — PYTUHU3AUMA AEUCTBUIA WH-
IVBNAA.

M.0. EpmonaeBa [11], yuuTbiBas pe3ynbraThl MCCNe0Ba-
HWA C y4aCTMEM POCCUMCKUX U aMEPUKAHCKUX CTYLLEHTOB, Bbl-
AensieT cnefyloLme coLmanbHo-3KoN0rMyecKue TUMbi:

* WHBaWpOMEHTANIMCT — FOTOBHOCTb MOALEPMHMUBATL
nobble MHWLMATKBBI B [efle OXPaHbl OKpYyMatoLLei
cpeasl (28%);

* [eATeNbHbIA TUM — aKTUBEH M peLunTesieH B 0bnactu
COXpaHeHus oKpyxatoLeii cpensl (19%);

* [eKNapaTUBHbINA TUM — Hanume 3KOOrMYECKUX YCTa-
HOBOK Ha YPOBHe OLIEHOK, HO He aelicTauii (33%);

* QHTUMHBAPOMEHTANUCT — HU3Kas cTeneHb obecno-
KOEHHOCTM COCTOSIHMEM OKpYKatoLLei cpeabl (20%).

B.A. 3axaposa [12, 13] Bbigensiet Tpu rpynnbl GaKTopoB.,
B/IMSIOLLMX Ha IKOJIOrM3aLyio NOBEAEHNUS MOMOLbIX JI0AEH:

* LiEHHOCTHble (LEHHOCTHbIE YCTAHOBKU M 3KOMOruye-
CKMe LieHHOCTH);
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*  WHCTUTYLMOHANbHbIE (3KOMOMMYEcKoe NpoCBeLLEHME Y
0bpa3oBaHue, CpeacTBa MaccoBoM MHPOPMaLMK, IKO-
NIorM4YecKas nosIUTUKa rocyaapcTBa);

* OKpY)KIOLLEro BO3AENCTBUS (OMbIT CEMbM, Lpy3eit).

KpoMe TOro, oHa BbiAenisieT TpU TMNa 3KOJOTMYECKOM
Ky/bTypbl:

+ QopManbHo-aeKnapaTuBHbIi (45%);

 CO3HaTesIbHO-0TBeTCTBEeHHbIN (37%);

+ uHanddepenTHbI (18%).

BosHuKkaeT uccnepoBaTenbCKUA BOMPOC: KAKOB XapaK-
Tep 3KONOrUYECKOM KyNbTypbl COBPEMEHHOM MONOAEXKM
W MO BO3AENCTBMEM KaKux (HaKTOpPOB NpoucxoauT eé dop-
MMpOBaHWe W passuTue?

Llenb

PacKpbITb XapaKTep M COLEpXaHWe KOMMNOHEHTOB 3KO-
NOTMYECKON KyNbTYpbl MONOAEXM (CO3HaHWA M NOBEAEHMS),
a TaKKe OMbIT 3KOOrn3aumMm Ux cobCTBEHHON U3HU B CO-
BpeMeHHOM obLuecTBe (Ha npumepe Pecnybnmku TatapcTtaH).

MATEPWUAJIbl U METO[ bl

lpoBeAeHWe 3MNMPUYECKOTO WUCCE0BaHMSA BKIIOYaNo
[Be cTpaTeruu:
* KONMYECTBEHHYK — MAcCOBbIi OHMaKH-0NPOC MOJIo-
Aéxn Pecnybnnku TatapcTaH, NpoBeAEHHBIN B MIOHE
2023 r. (n=1349);
+ KauecTBeHHylw — (oKyc-rpynnoBble 0bCyxaeHus,
npoBeféHHble B 2023-2024 rr. (n=6).
Wcnonb3oBaHWe KOMMYeCTBEHHBIX MeToLOB 00ycnosne-
HO LieSIbl0 0XapaKTepKU30BaTb KOMMOHEHTLI 3KOIOMMYECKOro
CO3HaHMA U MOBEAEHUA WUCCeAyeMON Tpynnbl, NOCKONbKY
paHee nofobHbIX MCCNeA0BaHMIA He NPOBOAMAM. AHKeTa
MaccoBOro onpoca BKJIO4ana 22 BOMPOCa, HanpaBJieHHbIX
Ha BbISIB/IEHME MEPapXvM LIeHHOCTEN MONOABIX JIfeN, U3-
Y4eHWe OMbiTa yyacTus B 3KONOr0-NpOCBETUTENbCKUX Me-
POMNpPUATUSX U MPUOBLLEHNA K 3KONOTMYECKUM MPAKTUKaM,
a Takke (aKTopoB, 00YCNOBAMBAIOLMX TWUM NOBEAEHMS
WHOMBMAA MO OTHOLIEHMIO K OKpYXatoLleli cpese (ycnosus
y4acTus B MEPONPUATUAX, CYLLLECTBYIOLIME UHCTUTYLIMOHASb-
Hble M HEMHCTUTYLMOHaNbHbIEe bapbepbl). Brok counanbHo-
Aemorpaduyeckux BONpoCoB OrpaHUYeH NosioM, BO3PacToM,
TUMOM HacenéHHOro NyHKTa (Mo AaHHbIM NepeMeHHbIM 0Cy-
LLECTBJIANIN KOHTPOJIb MPU3HAKOB Penpe3eHTaLuy Ha 0CHOBE
aKTyanbHbIX AaHHbIX Pecnybnukm TatapcTtaH), a Takke BULOM
LeATeNIbHOCTY PECTOHAEHTA.
06cyxaeHna B paMKax (OKyc-rpynn no3Boauan nony-
UNTb MHEHUS| MOJIOAEXM OTHOCUTENBHO NPaKTUK 3KOM0rM3a-
LK cobCTBEHHON MOBCEAHEBHOM U3HM U CYLLECTBYHOLLMX
MHCTUTYLMOHANBHBIX U HEMHCTUTYLIMOHAMbHBIX NPENATCTBUN.

CraTUCTUYECKUIK aHanu3

HoctynHas Boibopka cdhopMMUpoBaHa HecnyyYanHbIM MeTo-
AoM o1oopa (n=1349 npu NPUHATOM YPOBHE [LOBEPUTENLHOIO
uHTepsana B 95%). 06paboTKy U aHanM3 AaHHbLIX NPOBOAMIH
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B CTaTMCTUYecKoM nakete SPSS® Statistics v23.0 (IBM, Co-
eanHéHHble LUtaTbl AMepuky). B pabote ucnonb3oBanm Ya-
CTOTHbIA aHanM3 U CTaTUCTUYeCKWiA Kputepuid X2 MupcoHa
ANS NPOBEPOK rMnoTe3 0 CBA3U NepeMEHHbIX.

PE3YJIbTATbI

3KosormyecKas KysnbTypa — COBOKYNHOCTb [JeNCTBMIA CO-
LManbHbIX areHToB, HanpaBfeHHbIX Ha MUHUMU3aLMIO Bpesa,
HaHOCKMOr0 OKpY)KaltoLLeli cpefie, U 00YCNIoBNIEHHas YpOBHEM
3KOJIOTMYECKOr0 CO3HaHWS, YCTAaHOBKAMU U LIEHHOCTAMU KOH-
KPETHOrO areHTa, a TakKe COLMOCTPYKTYPHBIMU (aKTopamu.
CTouT 0TMETUTb, YTO CYLLECTBEHHAS Pa3HULLA B OMPeeNeHnm
3KOMOTMYECKOI KYNbTYpbl MONIOAEMM OTCYTCTBYET, MOCKOSbKY
pa3nuumns 0bycnoBneHbl MULWb 0COBEHHOCTAMM U XapaKTep-
HbIMW YepTaMu AaHHOM CoLUMabHO-LeMOrpauyecKkon rpyn-
nbl. B uccnegoBaHM Mbl MPUAEPIKMBAEMCS YCTOSIBLUEMOCS
KaK B 3aMajHoi, Tak 1 0Te4YeCTBEHHOM COLMON0TUM NOAX0Aa,
MHTEPrpETUPYIOLLLEr0 3KOMOTMYECKYI0 KyNbTYpY Kak o0bpaso-
BaHWe, COCTOALLEE U3 1BYX KOMMOHEHTOB — 3KONOTMYECKOr0
CO3HaHUA U noBefeHus. [TOHUMaHWe 3KONOTNYECKOr0 CO3Ha-
HWSA CBOAMTCS K KOMIIEKCY 3HaHWUH, LLEEHHOCTHBIX NpesCcTaB-
NEHWI, YCTaHOBOK MHAMBMAA, 00ECNOKOEHHOr0 COCTOSIHUEM
OKpYXaloLLen cpefbl, NO3BONSAIOWMIA AaBaTb 06BEKTUBHYHO
OLIEHKY 3KONOrMYECKOW CUTYaUMW U BblpaKaloLWi roToB-
HOCTb K MPO3KOJIOTMYECKUM LEeNCTBUAM. 3KONIOTMYECKUM 3Ke
noeefeHueM sBniseTcs GopMa B3aMMOLENCTBUSA C OKpYKalo-
LLien NpUPOLHOI Cpesioi, 3aBUCALLas OT:

* YPOBHSA Pa3BUTUA IKOJIOTMHECKOrO CO3HAHMS;

* WHCTWUTYLMOHaNbHBIX BO3MOXHOCTE peanusauum
[aHHOTO B3aMMOJENCTBUA, KOTOpas OTpaXaeTcs B
HenocpeACTBEHHbIX/0NOCPeL0BaHHbIX [ENCTBUAX UH-
LVBNAA.

3JKO/I0rM3aLma CO3HaHMS U LIGHHOCTHBIX OPUEHTUPOB SIB-

nseTca 6a30BbIM KOMMOHEHTOM 3KONOMMYECKOM KyNbTypbl
MONOAEXU. [N MOHMMaHUA Mepapxuu LeHHOCTel Mono-
AbIX NOLEN U BbICHEHUS TOTO, KaKoe MecTo B Hel 3aHUMa-
€T 3KOJOTMYECKas CUTYaLms, PecroHfieHTaM 3afaH Bonpoc
0 BAHbIX acmeKTax WX XW3HW. BoNbLUMHCTBO OMPOLUEHHBIX
CYMTAIOT TaKOBbIM:

+ be3onacHocTb YneHoB ceMbh (84,1%);

* cocTosiHue ux 3a0poBbs (77,1%);

* OTHOLLEHUA B ceMbe (67,5%).

3JKonoruyecKas cuTyaums B MecTe NpoXMBaHWSA 3aHUMaeT

yeTBépTylo no3uumio (65,8%), 3a Hel cnepytoT coumanbHas
MHbPACTPYKTYpa M BO3MOXKHOCTW NI LOCTUMEHMSA NOCTaB-
NeHHbIX uened — 62,1 u 56,2% cootBeTcTBEHHO. CpaBHe-
HWe pe3ynbTaToB MO BO3PacTHbIM TPYMnaM MOKa3blBaeT,
4TO A4N1S pecnoHfeHToB B Bo3pacte 16—25 neT HaubonbLuyio
BA)XXHOCTb WMEIOT BO3MOXHOCTU [Nl [OCTUMEHMUSA MOCTaB-
NeHHbIX Lenei (61%) 1 TBopyecKoi camopeanu3aumm (57,5%).
370, BEpOSATHO, CBA3aHO C UX MPOMEXYTOYHBIM MOMOXEHU-
€M MeX[ly 3aBMCUMOCTbH0 M OTCYTCTBMEM OTBETCTBEHHOCTH
u cBoboaoMn, conpsiKEHHOM € HeobX0AMMOCTbIO OTBEYaTb
3a CBOM MOCTYNKW. TakXKe MHTEPECHO, YTO Y PECMOHAEHTOB,

T.31, N2 12, 2024

DOl https://doiorg/10.17816/humecoé43423

JKoNorna HenoBeka

MMEHLLMX CBOM COBCTBEHHBIE CEMbM, HabntoaaloT bonee BbI-
COKMIA MPOLEHT OTBETOB, CBA3AHHBIX C CEMEMHBIMU LIEHHO-
CTAIMM, 110 CPABHEHWIO C TEMU, KTO MPOXUBAET C POAUTENAMH
unm opguH. 0bcyxaeHns B hoKyc-rpynne NoaTBepAUM Nony-
UEHHbIE AaHHble. YYaCTHUKM O0TMEeYa BaXHOCTb CEMEHbIX
1 06LLECTBEHHO 3HAUMMBIX LieHHOCTe|. TaK, 0fiHa U3 ydacT-
HWL, oTMeTuna: «Hy, KOHeYHo, o0Ha u3 yeHHocmeld — 3mo
ceMeliHble UeHHOCMU, 803MOXCHOCMb C030aMb U COXPAHUMb
cemblo» [eHwmHa (), 24 ropal. Opyroi uHdopMaHT 3a-
fBUI: «A cyumato, 4mo yesosek dosceH ceoeli dessimero-
HOCMbI0 NPUHECMU KaKyr-/1ubo nose3y obwecmay... Kakoe-
HUbYOb HOBWIECMB0 8HECMU, YmO-HUbYdb Hogoe npudy-
Mams, 4mo MHe modce xomesock bbl coesiame» [MyXunHa
(M), 23 ropal. TakxKe BblpaXeHa MbiC/b 0 3Ha4MMOCTH BOCTM-
TaHWA Yepe3 INYHbIN NpuMep: «Bom 4 8ocnumelgaro pebéxka
U NOHUMQIO, YMO MHE HYMCHO y4UMb €20 — 20e-mo JIUYHbIM
npumMepoM, 20e-mo C8oUM 0NbIMOM, 8 MOM Yucse u 3abome
06 okpyxcarowiel cpede» (K, 29 ner).

BoNbLWKMHCTBO pecroHEHTOB B KaYecTBe MPUOPUTETHBIX
3KOMOTMYECKUX LLEHHOCTEN BbILENNIU:

* 4YuCTOTY BOAHbIX 06beKTOB (81,5%);

+ cobcTBeHHoe 310poBbe (75,3%);

* yucToTy aTMocdepHoro Boayxa (74,3%).

HeManoBaHbIM OMPOLLEHHbIE HAa3Ba/M W 3KOMOTMYHBIN
06pa3 xu3HM obwectea (51,8%) M NoBbILLEHUE BHUMAHMS
K 3Kosioruyeckum npobnemam (47,7%). B gokyc-rpynne BbicKa-
3blBaM CeaytoLLMe MHEHNSs: «IK0/102udecKUe UeHHoCmuU —
3mo mo, 4Ymo No380/15em Yes108eKy HOPMAJIbHO HUMb: YU-
cmoma, ceexcull 8030yX, omcymcmaue 2ps3u Usu C8aJiok,
a Mol 0osIHCHLI 0npedeniéHHbIM 06pa3om cnocobcmeosame,
umobbl 8ce mak u b6bi1o» (XK, 29 net). «HasepHoe, HyxcHo 3a-
bomumecs 0 mom, 4mobel bydywue NOKoseHUS He CMOJIK-
HY/IUCb C HE2aMUBHLIMU NOC/IedCMBUSMU Hawel HCU3HU
(K, 23 ropa). «M 6110 bbl 3d0poso coxpaHsmMes me Mecma, 20e
pacmym pedkue pacmerusi, 0bumarm pedKue HugomHsie»
(M, 24 ropa).

PesynbTathl onpoca U okyc-rpynnoBble 0bcyxaeHus
LEMOHCTPUPYIOT, 4TO B CO3HaHUM MONIOAEXM, COrNlacHo Te-
opuu P.C. Stern [8], npeobnapatot aronctuyeckue u anbTpy-
UCTUYECKME 3KONOMMYECKWE LIEHHOCTH, CBSA3aHHbIE, MPEeXae
BCero, ¢ 3ab0ToM 0 CBOEM 31,0p0BbE, COLMANLHOM bnarono-
TY4NN U JKU3HU SPYTUX TIHOAEN.

3anHTepecoBaHHOCTb 3KOMOrMYECKOM NpobnemMaTuKon
Cpeau pecrnoHEHTOB HaXOAMTCA Ha JOCTAaTO4YHO BbICOKOM
ypoBHe: Ana 46,1% onpoLIEHHbIX MHTEPECHBI BCE aCMeKThl,
CBA3aHHble C 3Kojoruen, Toraa Kak ans 42,1% — nuwb
0TAeNbHbIE BOMPOCHl. PacnpepeneHne 0TBETOB Ha AaHHBIN
BOMPOC B 3aBUCMMOCTW OT COLMANbHO-AEMOrpaduyecKux
XapaKTepUCTUK M apyrux $haKTopoB NpeAcTaBneHo B Tabn. 1
u Ha puc. 1.

Mo paHHbIM Tabn. 1, ycTaHoBReHa CBA3b MeXAy cTene-
Hbl0 3aMHTEPeCcOBaHHOCTU B 3KOJOTMYECKOW NpobreMaTtuke
1 TaKMMK COLMANbHO-[eMorpaguyeckuMmn XxapaKTepucTUKa-
MM, KaK Mo, BO3pacT W TN MecTa XuTenbCTBa. [lns pecnoH-
JEHTOB, NpoxuBatowmx B r. KasaHu, B 6onblueit cTeneHu
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Ta6nuua 1. Pacnpegenenue oTBeToB Ha Bonpoc 2 «MHTepecyeTech v Bbl npobieMaMu 3Konoruu?» B 3aBUCUMOCTH OT COLMaNbHO-AeMorpadmuyeckux

XapaKTepPUCTUK peCcnoHAeHToB

Table 1. Distribution of responses to the question 2: “Are you interested in environmental issues?” by social and demographic characteristics of respondents

Mon' Bospact? Tun HacenéuHoro nyHKTa’®
Gender' Age? Type of settlement®
BapwuaHT oTBeTa Bcero -
Response option Total M bt 16-25 net | 26-35 net | Hasamb ,ur,zyroom ceno
M W 16-25 year | 26-35 year Kazan poA Rural area
Other city
WHTepecytoch, % 46,1 429 493 412 492 39,6 474 52,6
Interested, %
WHTepecHsb! 0TAeNbHbIe BOMpocsl, % 42,1 423 419 A 409 491 40,1 36,4
Interested in selected issues, %
He nHTepecytock BoobLue, % 6,2 8,0 43 9.8 39 6,8 6,3 50
Not interested at all, %
3aTpyaHsAoCc 0TBETUT, % 5,6 6,7 46 50 6,0 45 6,3 6,0
Difficult to answer, %
lMpumeyanue. 1 — ¥?=24,231, p <0,001; 2 — ¥?=13,222, p=0,004;3 — ¥*=17.156, p=0,009; M — My3rumHbl; H — SKEHLLMHbI.
Note. 1, y2=24.231,p<0.001; 2, ¥ = 13.222, p = 0.004; 3, ¥2 = 17156, p = 0.009; M, male; F, female.
0 449
'g MpsIMO MI KOCBEHHO CBsi3aHa 53,9% 37,6% 4,1
% > directly orindirectly related
3 =
=] 0,
é < He cBsizaHa 41,8% 44,6% 712% 6,5%
not related
_ na 51,6% 39,1% 42%
[T 3,1 %
=3 yes
)
o 5
C v
HeT 37,4% 46,8% 9,2% 16,5%
no
B VHTepecylocb  OWHTepecHsl 0TAENbHbIE Borpockl  OHe uHTepecytoch Booblle O 3aTpyaHsoch OTBETUTL
Interested Interested in certain topics Not interested at all Difficult to answer

Puc. 1. Pacnpe,u,eneHme O0TBETOB Ha BOMpoc 2 «MHTEPECYETer nm Bel I'IpOﬁﬂeMaMVl 3KONOTMM?» B 3aBUCUMOCTU OT TUMa LEATENbHOCTH pecnoHAeHTa

1 U3yyeHns NpeaMeTa «3IKoNorms».

Fig. 1. Distribution of responses to the question 2 “Are you interested in environmental issues?” by respondents’ of activity and whether Ecology was

studied.

WHTEPECHbI OTAENbHbIE BOMPOCHI, YTO MOXET ObiTb 00yC/10B-
NEHO CnefytoLmnM:

* BO-TEpBbIX, 000CTPEHMEM OJHOM WMAWN HECKOSbKMX
3KOJIOrM4ecKux npobrieM, Bbi3biBatoLWMx ocoboe bec-
MOKOWCTBO CPeAM OMPOLLEHHbIX;

* BO-BTOpbIX, DOMbLUEA MO NAOLWAAM TeppuTopuen c
NpUCYLLEN rOPOAY reTeporeHHOCTbIO.

B cenbCKMX HaCcenéHHbIX MyHKTax CuTyauus obcTouT
WHaye — BonblumHCTBY (52,6%) MHTEpECHa 3KonoruyecKas
TeMaTMKa B LenoM. Pasnnuus B 0TBETax PECrOHAEHTOB
B 3aBMCMMOCTM OT TUMA HACENEHHOro MyHKTa MO3BONSAIOT
FOBOPUTL O MPOSIBIEHUM 3KONOMMYECKOW (UM cpenoBoit)
WOEHTUYHOCTU — 3MOLMOHANBHOTO, GU3NYECKOr0 U MHOTO
COOTHECEHUM Cebs C NpUPOLHOI CpefoM, BbpaaloLLerocs
B BOCMIPUSITUM 3KOOMMYECKUX NPOBSIEM CBOET0 MecTa NpoXu-
BaHMs, TPaHCHOPMaLMM NPaKTUK WU 00pa3a U3HW. B naHHOM
KOHTEKCTE MOXKHO TaKXKe roBOpUTb 0 (YHKLMOHWUPOBaHMM

DOI: https://doi.org/10.17816/humeco643423

YXE He WMHAMBMLYaNnbHOro, a rpynmnoBoro 3KOOrUYECKOro
CO3HaHMA.

B uucne dakTopoB, cnocobCTBYIOWMX 3KOOrM3aLmu
CO3HaHWUA MONOAENM, HapAZY C TUMOM LEATeNIbHOCTU U U3-
y4yeHueM npeaMeTta «3Konmorus», credyeT paccMaTpuBaTth
M couManbHbIX aKTOpoB, bnarogaps KOTOPbIM MOMyYeHbl
3Konoruyeckue 3Hanus. Hambonbluee BnnsiHME, cCOrnacHo
pe3ynbTataM ornpoca, OKasanu:

* WHTEpHEeT-pecypcbl M couuanbHble cetn — 44,3%

(16—25 n 26-35 net — 50,2 1 40,7% cOOTBETCTBEHHO);

+ ceMbsi W poacTBeHHMkM — 41,8% (16-25 u

26-35 net — 41 n 42,3% cooTBeTCTBEHHO);
 cpencTBa MaccoBoi UHpopMaumm — 32,8% (16—25 u
26-35 net — 33,8 n 31,8% cooTBeTCTBEHHO).

JINYHYK0 MHUUMATMBY B OCBOEHWM 3KOMOTMYECKMX 3Ha-
HWM 0TMeTUAM 46,9% NpepcTaBuTeNel CTapLuei BO3pacTHOV
rpynnbl 1 32,7% — MnagaLwei. Mogo6Hele MHEHNS 0TMEYEHBI
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B (oKyc-rpynnoBbix obcyxaenusx: «B Youtube u Ha dpy-
2ux nnamgopmax ecme 67102epbl, KOMOPbIe NOKA3bIBAIOM
mo, Kak ybuparomcs nubo 8 ceoux cénax, nubo 8 dpyaux
mecma» (K, 24 ropa). OToenbHoe BHUMaHWe UHPOPMaHTLI
YAENSN 3HAYEHUI0 UHCTUTYLIMOHANbHOTO U CEeMEeNHOro Boc-
nuTaHus: «Bom 3mo npuobuwieHue K 3K0/102Uu4eCKUM 3HAHU-
SIM, UEHHOCMSM — 3MO e KaK 80CNUMaHue, 20e 8aXHA
posib U CeMbU, U WKO/bI, 8eb MaM 3aKaadelearomcs 3mu
ueHHocmu, da u obwas kynemypa moxce» (K, 33 roga).

Oco3HaloT pecrnoHAEeHTbI M CBOKO JINYHYH COMPUYACTHOCTb
K peLLeHmIo aKonormyeckux npobnem. Tak, oiHa U3 y4acTHULL
dokyc-rpynnbl oTMeyaeT: «f dymaro, Ymo, ecsiu Mbl 2080-
pUM NPO KaKue-mo 3K0JI02u4ecKue NPaKmuKu, mo 3mo,
8 nepayio 04epedb, 0CO3HAHHOCMb 8 UX 8bINOJIHEHUU U No-
HUMaHUU moao, a1 Yez2o 3mo acé denaemcs» (K, 21 ropn).
3T CyXAEHWS HaXoLAT MOATBEPKAEHWA U B pesynbTaTax
KOJIMYECTBEHHOMO onpoca: 94,2% pecnoHLEHTOB CYMTaloT,
yTo 3ab0Ty 06 OKpY3KalOLLIEN CPefe ClefyeT HauMHaTh C cebs.
B To e Bpems Monofble NoaM NOLHEPKUBAIOT 3HAYUMOCTb
OTBETCTBEHHOCTM CO CTOPOHBI MHCTUTYLIMOHANbHBIX aKTOPOB,
npexae BCEro rocyAapcTBa W MPOMbILLIEHHbIX MPeanpu-
ATMA: «locydapcmeo modce 00/1HHO bbimb 0meemcmeeH-
HO neped /todeMu, 8edb Y HOC eCMb 3aKOHbLI, MpebosaHus
Kakue-mo, Komopble npedss8/somcs npou3sodcmsa...
0HU modice do/mxcHbl ucnosHamecs» (M, 20 ner).

Yyactue B 3KOOrMYECKUX MEPONpUATUSX ABNSETCA 0f-
HOM M3 (OPM NPOSBNEHUS 3KONMOrMYECKOro MOBELEHMS.

T.31 N2

12,2024

JKoNorna HenoBeka

B poccuitckoM obliecTe OHO, Kak Mpasuao, HOCUT 3nu-
30MYECKUIA XapaKTep, a ero cBoeobpasHbIM «TPUITEPOM»
3a4aCTylo BbICTYNAlOT 3KONOTMYECKWEe KaTacTpodbl MK He-
YAO0BNETBOPUTESIbHOE COCTOSHUE OKpYXatoLlen cpefbl. Tem
He MeHee 54% onpoLUeHHbIX B MOCNeAHWe TPY oA NpUHK-
MaJi y4acTue B 3KOSIOrUYECKUX MEPOMPUSATUSAX, @ CPeam Tex,
KTO paHee He ydactsoBas, 70,3% »enawT NpUcoeauHUTLCS
K HUM B BynyuieM. PacnpesieneHue 0TBETOB B 3aBUCUMOCTH
0T couManbHO-AeMorpatmyeckon XapaKTepucTKM pecroH-
JEHTOB NPOAEMOHCTPMPOBaHO B Tabn. 2 u 3. Ha puc. 2 npep-
CTaBneHbl MEPOMNPUATMS, B KOTOPbIX OMPOLLEHHbIE NPUHMMA-
JM y4acTe.

HecMoTps Ha TO 4TO CTaTMYeCKM 3HaYMMble Pasnyus
Mo BO3PacTy OTCYTCTBYIOT, BOCTIPUATME 3KONOMUYECKUX Me-
PONPUATUA CPean PecnoHAEHTOB PasfiNyHbIX BO3PACTHbIX
rPynn AeMOHCTPUPYET OMpefenéHHyYI0 BapuaTMBHOCTb. TaK,
0[lHa M3 y4acTHUL oTMeYaeT: «f bbl, HasepHoe, nocemuna
makoe Meponpusimue, ec/iu bl mam 6bbiau pasHele popma-
Mel... MoXcem 6bimb cNUKep KaKol-mo 8eicmyna 6bl ¢ UH-
mepecHoli 015 MeHs memol» (K, 23 ropa). [pyrve uHdop-
MaHTbl aKLEHTUPOBaM BHUMaHWE Ha COYETaHUM aKTUBHOTO
0TAbIXa C 3KOJIOrMYECcKOM NoBecTKom: «Meponpusmus del-
cmeumesbHo NPeacmas/soMCs KaK UHMepecHsle — mam
ecme U noxodsl, U tio2a, He MoJbKo cbop Mycopa, HO U Ymo-
mo dpyzoe» (K, 20 net). Kpome Toro, obo3HaueHa noTtped-
HOCTb B MEpPeocMbICNIeHMM GOpM 3KOOMMYECKOr0 y4acTus:
«f Odymarw, Ymo 3Koso2u4ecKue Meponpusmus Mmoice

Ta6nuua 2. PaCI'IpE,D,EJ'IEHVIE 0TBETOB Ha Bonpoc 6 «anIHMMaJ'IVI i Bol y4yacTtue B 3K0JIOrMY4eCKUX MeponpuaTuax B nocnenHue Tpu roga?» B 3aBUCUMOCTM

oT cou,uaano—,ueMorpadJquCKmx XapaKTepPUCTUK peCcnoHpeHToB

Table 2. Distribution of responses to question 6 “Have you participated in environmental activities in the past three years?” by social and demographic

characteristics of respondents

Mon Bospacrt TUN HacenéHHoro nyHKTa'
BapuaHT oTBeTa Bcero Gender Age Type of settlement!
Response option Total M X 16-25net | 26-35 net Kasab | mpyroi ropop, ceno
M W 16-25 year | 26-35 year Kazan Other city Rural area
[a, % | Yes, % 54,0 52,2 55,8 51,7 55,4 48,6 54,3 60,9
Het, % | No, % 46,0 478 44,2 483 L6 51,4 457 39,1

IMpumeyarue. 1 — ¥?=10,854, p=0,004; M — My»umHbI; H — SKEHLLIMHBI.
Note. 1, Y2 = 10.854, p = 0.004; M, male; F, female.

Ta6nuua 3. Pacnpe,ueneHMe O0TBETOB Ha BOMNpocC 6 «anHMMaJWI Jn Bol y4yacTtue B 3KOJIOrMYECKUX MeponpuaTuax B nocnenHue Tpu roga?» B 3aBUCUMOCTM

0T TUNa feATeNbHOCTU PeCNOHAEeHTa U U3y4eHna npeameTa «3Konorusi»

Table 3. Distribution of responses to question 6 “Have you participated in environmental activities in the past three years?” by respondents’ type of activity

and prior study of Ecology

BapuaHT oTBeTa

Bawua nestenbHocTb (ydebHas, Tpynosas)'
Your activity (student or employed)'

W3yuenme npeamet «3konorua» B Kone/CCY3e/BY3e?
Studied Ecology in school/college/university?

Response option MpAMO MM KOCBEHHO CBA3aHa He cBsizaHa Jla Het
Directly or indirectly related Not related Yes No

Na, % | Yes, % 62,0 495 60,5 436
Het, % | No, % 38,0 50,5 395 56,4

lMpumeyanue. 1 — ¥?=19,647 p >0,0001; 2 — ¥>=36,927, p >0,0001; CCY3 — cpenHee crieumansHoe y4ebHoe 3aBeaenme; BY3 — Bbiciiiee yuebHoe 3aBee-

Hue.

Note. 1, X2 =19.647 p >0.0001; 2, y* = 36.927. p > 0.0001.

DOl https://doiorg/10.17816/humecoé43423
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MeHs BecnokouT akonornyeckast obcTaHoBKa B 47%
MEcTe MOETO pOX/BaHAS [

| am concerned about the environmental situation in my place of residence

OTO MOS rpaxaaHcKas nonums 44%,

It reflects my civic stance |
lnoxoe ka4ecTBO OKpYXatoLLeil Cpeabl OnacHo Ans 429,
oposk [
Poor environmental quality poses a health risk
3abouych 0 coynanbHOM Grarononyyuy CBOuX a
nerten _28 70
| care about the social well-being of my children
Vimeto chopMmpoBaHHble aKonornieckmne 239,
YCTaHOBKM U NPUHLMNMDI _0
| have established environmental attitudes and principles
[MepeHsn onbIT POANTENLCKO CEMbM 16%
| adopted this behavior from my family upbringing s
CoCTOH0 B 3KOMOTMYECKNX ABIKEHNSIX U 129%
06LUECTBEHHbIX OpraHM3aLmsX _°
| am a member of environmental movements and public organizations
Konorus — 370 MOAHO, TPEHAOBO 12%

Environmentalism is fashionable and trendy

I

Puc. 2. Pacnpepenenue oTBeToB Ha Bonpoc 7 ««loyeMy Bbl npuHUManu yyactue B 3KONOTMYECKUX MEPONPUATUAX?»
Fig. 2. Distribution of responses to the question 7: “Why did you participate in environmental initiatives?”

M02ym pasHbIMU... HanpuMep, s Mozy nolimu Ha ybopky o3e-
pa, a Mozy Hanucams obpaweHue, noonuCamb NEMUYUIO,
Ymobbl YMO-MO NOMEHIMb, U MOX}e HEeNOHIMHO, Ymo by-
dem delicmeenHee» (K, 33 roaa).

B cBSI3M C 3TUM Ba)HO paccMOTPETb YCNOBUSA, NPU KOTO-
PbIX PECMOHAEHTbI FOTOBLI NMPUHATB Y4acTve B 3KOOMUYECKMX
MeponpuaTUsx (Tabn. 4). Hanbonbluee 3Ha4YeHWe UMEKT Me-
cto (70,4%), Bpemsi (64,3%) v xapakTep OCHOBHOW AesiTeNb-
HocTu (47,2%). OnpefensioLwLMMmM YCNOBUAMM Y4acTUA B aK-
TMBHOCTU CTasu TpaHcdep Ao MecTa nposefenus (3,79%),
MoceLLeHne MEpONpUATUA POAHBIMUA U Apy3bamu (3,45%).
TaKkue yTunuTapHble aKTopbl, Kak Moay4YeHUe SUMYHOW Bbl-
oAbl MW LEHEKHOr0 BO3HArpPaXaeHUs OKasanucb Henony-
NSPHbI Y PECMOHEHTOB.

MoTHBbI y4acTus B 3KOSIOTMYECKUX MEPOMPUATUSAX MOXKHO
KnaccuduumMpoBaTh Mo TUMY LLEeHHOCTHBIX OPUEHTUPOB:

s 3rOUCTUYECKME;

s a/bTPYUCTUYECKNE;

« bBuocthepuyeckye.

Hanbonee pacnpocTpaHEHHBIMW OCHOBAHMAMM YdacTus
cpesy MonofbIX tofen bbiin 06eCnOKOEHHOCTb COCTOSHUEM
OKpYKatowwen cpenpl (46,6%), cTpeMieHWe BbIPa3uTb rpax-
JaHcKyo nosuumio (43,8%) 1 oco3HaHWe Yrpo3bl 340POBbLIO,
CBA3aHHOM C 3Konormyeckumm npobnemamm (41,6%). Y pe-
CMOHAEHTOB B Bo3pacTe 26—35 neT JONOSHUTENBHO OTMeYe-
Ha 3HauMMocTb 3ab0Tbl 0 coLManbHOM 61aronoyyMm CBOMX
neteit (35,7%).

DOI: https://doi.org/10.17816/humeco643423

AHanus pacnpefeneHus 0TBETOB B 3aBMCUMOCTM OT TUNa
HaCeNEHHOro NyHKTa MO3BOJISIET BbISIBUTL ONpeLEeNEHHbIE
pa3nuumMs B MOTMBALWM Y4acTUA B IKONOTMHECKUX Meponpu-
Atnax. TaK, CTpeMeHVe BbIPa3UTb MPaXKAAHCKYH Mo3vLMIo
Hanbosiee xapaKTepHO cpeay PECMOHAEHTOB, NPOXUBAIOLLMX
B . KazaHu, uto MoxKeT cBMAETeNbCTBOBATL O HAaNMuWM B Me-
ranomce YCTOMYMBLIX HU30BbIX KONOMMYECKUX 06beamHe-
HWI, HaMpaBMEeHHbIX Ha PELUEHUE aKTyalbHbIX IKONOTMYECKUX
npobneM (Hanpumep, 00C «3a YucTbiit Bo3ayx»). B To e
BpeMs 00eCNOKOEHHOCTb COCTOSHWUEM OKPYKAlOLLEN cpepbl
M OpUEHTaLMs Ha OMbIT POAMTENBCKONA CEMbM Yalle 0TMe-
YaeTCA KUTENAMU cenbcKoit MecTHocTH (51,6 1 22,3% cooT-
BETCTBEHHO).

Hapspy ¢ anbTpyuctuyeckumn u buocdepuyecknmu
OCHOBaHMAMM, QUKCMPYIOT W 3roMCTUYECKUE MOTMBBI Y4a-
CTWS, CBA3aHHbIE C MOY4YEHUEM JIMYHOM Bbirofbl. TaK, 0fHa
M3 y4acTHML coobwmna: «A noMHI, Yymo y4yacmeosasa
8 4éM-mo Ha | Kypce, HO UWbL NOMOMY, YMo mam 0asanu
6ansiel Kak akmusucmy, 4mobbl 0CMamMecs Hums 8 obuje-
Hcumuu. [lomom oHU cmanu He Hyd#cHbl, U 5 60Nbuwe He Xo-
duna» (K, 21 rop). AHanornyHas MoTuBaLMs 0603HayeHa
W opyruM MHbopMaHToM: «Hy ecu bpame wkosy, mo mam
0c80603#danu om ypokos, Ymobel nolimu Ha Kakoe-mo Me-
ponpusimue makozo naaxax» (M, 20 ner).

Eweé onHom opMoii peanusaumm 3K0N0rMHecKoro noee-
LeHusa aBnseTca npuobLueHne K npaktukaM. Haubonee no-
NYNAPHBIMA Cpeay ONPOLLEHHBIX OblK:
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Ta6nuua 4. Pacnpenenenve oteeToB Ha Bonpockl 9 u 10 «Bblbepute BaxHble ans Bac daktopel, ecnv 6bl Bbl cornacunucb NpUHATL y4acTue B 3KONO-
rM4eckoM MeponpusiTun» 1 «OueHnTe No 5-6annbHoi WKane cTeneHb 3HAYAMOCTW YCIOBMIA, MPU KOTOPbIX Bbl Obl MPUHSANKM yyacTHe B 3KONOTMYECKOM

MeponpUATUM»

Table 4. Distribution of responses to the questions 9 and 10: “Select the factors that would be important to you if you were to participate in an environmental
initiative” and “Rate on a 5-point scale the importance of conditions under which you would be willing to participate in an environmental initiative”

®akTop 0 Ycnosue CpepHss oueHKa
% " X

Factor Condition Mean rating
MecTo nposeaeHs 70,4 TpaHcdep [0 MecTa NpoBefieHus 3,79
Location of the event Transfer to the event venue
Bpems nposefeHus 64,3 MNoceLLieHre MeponpUATUS MOVMM POSHBIMU U PY3bAMU 345
Timing of the event Attendance by my friends or family
To, uem 51 Byay TaM 3aH1MaTbCS 472 Pa3gatouHbiin Matepuran 325
Type of activity involved Printed handouts
[pOA0MKUTENBHOCTE MEPOMPUATUS 41,6 OpraHun3aums NKHWKa Mo 3aBepLLEHUW MEPONPUATHSA 324
Duration of the event Picnic at the end of the event
(®opMaT MeponpusaT1a 41,2 MonyyeHne CKMOOYHOM KapTbl MM KyrnoHa B MarasuHbl, Ha 3anpaBKy 3,04
Format of the event Discount card or coupon (store/fuel)
OpraHun3aTop MeponpusThs 18,2 [poBeaeHWEe NEKLWM NO 3KOSOMMK, NCUXONOTNM, MEHTAbHOMY 3[10POBbI0 2,98
Event organizer Lecture on ecology, psychology, or mental health
[MonyyeHue NM4HOM BbIroabl 1.4 [onyyeHne aeHeXHOro Bo3HarpaxaeHus 2,88
Personal benefit Monetary reward

Y4yacTue U3BeCTHOrO apTuCTa UM KONMEKTMBA 2,57

Appearance of a celebrity or famous group

* BbIKJIOYeHMe 3nekTponpubopos u3 cetu (60,9%);
* C[aya onacHbIx 0TxoAo0B (baTapeek, namn) B cneuua-
JIM3UPOBaHHbIE NMYHKTbI NpuéMa (53%);

* 3KOHOMMs BoAbl (49,6%).

HecMoTps Ha OTHOCWTENbHO HeflaBHMIA XapaKTep pac-
NPOCTPAHEHUS 3KOMOMUYECKUX NPaKTUK, UX peann3aums oKa-
3anachb BbllUe Cpeau pecrnoHfEeHTOB B Bo3pacTe 26—35 net
Mo CpaBHeHUO C Monoféxblo 16—25 net. TaKk, 3KOHOMMIO
3NEKTPO3HEPr M NPAKTUKYIOT 65,4 1 56,5% COOTBETCTBEHHO,
MCMO/b30BaHME MHOrOPa30BbIX CYMOK (wonnepoB) — 36,4
1 22,7% cooTBeTCTBEHHO U T. A. 06cyaeHns B Gokyc-rpyn-
ne No3BOAMIM CAENaTb BbIBOA O TOM, YTO MOJIOAEMb Ha-
CTPOEHa BHOCUTb Mariblid, HO LIEHHBIN BKAZ, B AEN0 OXpaHbl
OKpY)KaloLLlel cpefbl NOCPEACTBOM peanu3auun MpaKTuK,
He TpebyroLwmX NPeo0NEHNS MHCTUTYLIMOHANbHLIX DapbepoB
W orpaHuyeHunin. TaKk, ofiHa U3 y4acTHUL oTMeTUna: «A cma-
patock cobupame Kakue-mo MesiKue NaacmuKossle ¢pak-
yuu — 3mo mo2ym 6bimb YeKu U3 MA2a3UHO8, KOMopble
5 cmapatoce 8oobuie He bpame, ynakosKu om JieKapcms,
naacmuHku mabemoxk u ewé acaxoe pasHoe» (K, 23 ropa).
[pyroi nHdopMaHT aKUEHTUPOBaN BHUMaHWe Ha BTOPUYHOM
Ucnonb3oBaHuM Bellen: «Yacmo cdaw cmapyw odexcdy
Kyda-nubo... unu Ha nepepabomky, UNU HyHOQOUWUMCS.
A noddepatcusato 8mopuYyHoe UCNo/1b308aHUe, HANPUMEP Ka-
cmomus3ayuro sewed” (K, 21 rop). EWWE ouH y4acTHUK Noa-
UepKHYN BaXHOCTb pa3fenbHoro cbopa oTxodos: «A cdarw
bamapeliku u c4uMato 3MOo CaMbIM 2/108HbIM, 8€0b UX 8 Ha-
well #eusHu MHoz20» (M, 24 ropa).

[IMCKYCCMOHHBIM OCTAETCA BONMPOC 06 UCTUHHBIX MOTU-
BaX NPUOBLLEHMS K 3KONOMMYECKUM MPAKTUKaM — BIIMSIHUE

DOl https://doiorg/10.17816/humecoé43423

OKa3bIBAOT IKOJIOrMYECKUE MITM IKOHOMUYECKME YCTaHOBKU?
OpHO3HayHOro OTBETA Ha AaHHBIA BOMPOC HE CYLUECTBYET,
4TO NOATBEPHAAIOT U AaHHbIe POKyc-rpynn. Tak, 0auH U3 MH-
(bopMaHTOB 0TMeTUN: «Mama yacmo 2080pum, 4mobbl 51 8bi-
K/I1040/1a c8em 8 KOMHame, 8edb CYEMYUK MOMaem He 3Hat0
Kak» (M, 20 net). [ipyroi y4acTHUK TaKKe MOAYEPKHYN 3KO-
HOMMYECKWUM acneKT NOBCELHEBHOrO NoBefeHus: «/lpuxodum
c4ém-(armypa, u NOHUMaeWs, YmMo IKOHOMUMb 800y U caem
3MO He MOJTbKO 3K0/102U4HO...» (M, 22 ropia). TpeTbs yyacTHM-
Lia obpatuia BHMMaHWe Ha BHYTPeHHWE NpoTuBopeuns: «Eciu
YecmHo, y MeHs 8 20/108e NOCMOSIHHO 80NPoC, Ko2da 51 2de-
Mo 8bIK/IOYAK c8em — 5 3mo cdesana, Ymobbl CIKOHOMUMb
u/u ymobsl Kak-mo nomoys 3kono2uu?» (K, 31 rop). Ho-
MOSTHUTENBHYH MHPOPMALMI0 BHOCUT pacnpefiesieH1e 0TBETOB
PECMOHAEHTOB MO YPOBHIO 40X0/a: OMPOLUEHHbIE CO CPEAHUM
U BbICOKMM [I0X0[0M Yallle peanu3yroT NpaKTUKWM 3KOHOMMM
pecypcoB (BOAbI W 3EKTPOIHEPriK), HYEM PECTOHAEHTbI
C HM3KUM YPOBHEM [0X0Aa.
HecMoTps Ha JOCTaTOYHO BbICOKYHO CTeneHb BOBMEYEH-
HOCTM MOJIOZEXM B 3KOJIOTMYECKUE MEPONPUSTUS, CPELM HUX
COXPaHSAIOTCA onpefenéHHble bapbepbl, NpenaTcTBytoLme 60-
nee aKTUBHOMY y4acTuio. CornacHo AaHHbIM ornpoca, OCHOB-
HbIMW OTPaHUYEHUAMM ABNIAOTCS:
* OTCYTCTBME MH(OPMALMM O NAAHUPYEMbIX MEpONpUs-
max (48,9%);

* yAanéHHoCTb MecTa npoBeaeHus (36,8%);

* Hey[0BNeTBOPUTENbHBIA YPOBEHL OpraH13aLum Mepo-
npustus (32%).

BMmecte ¢ TeM aHanu3 paHHbIX QOKyc-rpynn Bbl-
ABUNT U Apyrve, MeHee 04YeBMAHblE MpUuMHBL B yacTHocTw,
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CYLLIeCTBYET HEMOHUMaHWe 3Ha4YUMOCTH NoJ06HLIX Meponpu-
ATUA, 06YCNIOBNEHHOE OLLYLLIEHUEM WX HWU3KOW pe3ynbTaTue-
HOCTW W CUMBOJTMYHOCTH: «MHO20a 8006WE He NOHUMaews,
3a4em myda uomu. Hy npudy 5 myda 00uH — u 4mo s nome-
HA? 3mo e «kanss 8 Mope». [ocydapcmeo moxce Ao/xc-
HO 3mo 8c€ KaK-mo cmuMyuposame» (M, 18 net). Kpome
TOr0, OTMEYEHO OTCYTCTBME BHYTPEHHE MOTMBaLMM, 00Y-
C/IOBNIEHHOE HESICHOCTbLIO LIENM yuacTus: «Bom auyHo y MeHs
Hem Kakol-mo momusayuu. A cam uHozda 3adato cebe 8o-
npoc: Hy 3a4emM S myoda npudy, 4mo 5 mam bydy denams?
Camoe 2nasHoe — dn1s ye2o?» (M, 22 ropa).

MpenaTcTBus ONS peanu3aumy 3KONOTMYECKUX MPaKTUK
cpeay MONOLEXM MOrYT BbITb KNaccMbuUMpoBaHbl MO He-
CKOJIbKUM HanpaBmneHUsM.

OTcyTcTBME MOTMBALMM B CBA3W C HOpManbHBIM MoAXo-
[0M K OpraHvsauMm AaHHOro mpowecca. Y4acTHuKM ¢okyc-
rPynnbl BblpaXanu COMHeHUs B 3deKTMBHOCTU cobCTBEH-
HbIX AeiicTBuii: «Jaxce ecau s Ha4YHYy cOpMUPOBAMb Mycop
no @pakyusM, 8cé pasHo 8edb npuedem 00UH MYCOPHbIU
KamA3 u ecé ceanum 8 00Hy Kyyy... 0CObeHHO 3Mo 8UOHO,
Ko020a *ueéwb 8 MHo20KeapmupHoM dome» (X, 20 ner).
KpoMe Toro, ynoMuHaloT HexBaTKy pa3bACHUTENLHOM WH-
dopMaLmn U HeyBepeHHOCTb B MPaBUILHOCTU COBCTBEHHBIX
LeiicTBuit: «<MHe He xgamaem 00ssSCHEHUU, noYeMy Hyic-
HO copmuposame Mycop, Ymo 3mo 4acm... ecms y MeHs,
Hanpumep, Kakol-mo ¢aHmMuk — Kyoa S e2o gblbpouly?
B nnacmuk unu 8 Hecopmupyemsie omxodel?» (M, 23 ropa).

Hepoctatok wuH@pacTpykTypbl. [deduuut ycnosus
AN COPTUPOBKM M CLA4YM OTXOAOB Ha nepepaboTKy cTan
OHMM U3 Haubosee 4acTo YNOMMHAEMbIX OrpaHWUYEHMI:
«Ecmb owyweHue, 4mo He xeamaem 0515 8ce20 3M020 UH-
ppacmpykmypel 8 20pode, 4mMobel YMO-MO COaMb HYHHO
exame 8 Kakoe-mo onpedenéHHoe mecmo» (X, 22 ropa).
«0O4eHb ycroxcHsiem 3mom npoyecc, Ymo nyHKmel cbopa
8MopcyIpbs OP2aHU3YIOMCS 8 00HOM Mecme, 8 noc/iedHee
apems 8 METE» (M, 25 neT). «MeHs cmumyiupogasio copmu-
posams Mycop mo, 4mo 5 pabomasn 8 UKEA, Ho oHa ywina
u 3mo ecé cownio Ha Hem» (M, 23 roaa). «[llocsie naHdemuu
3mMux NyHKMOo8 Kak 6ydmo 6sl cmaso MeHbLe, Heyxcenu ux
HuKmo He noddepicusaem? He sbidensiem Ha 3mMo (pUHAH-
cuposaHue?» (3, 31 ron). Cnenyet 0TMeTUTb, 4TO UHOPpa-
CTPYKTYpa BbINOHAET ABOWCTBEHHYIO POfib: MPU €€ Hanuuu
0TMeYaloT pocT BOB/EYEHHOCTU (Hanpumep, cbop baTapeek
MpY HanMuMM KOHTEMHEpa B MOLbE3AE), 0OHAKO e€ OTCyT-
CTBME MPUBOAMT K 0TKA3Y OT 3KONOTMYECKUX NMPaKTUK.

JKoHOMUYecKMe 6Oapbepbl, CBA3aHHble C HeAocTaT-
KOM MH(pacTpyKTypbl. HeKoTopble y4acTHUKM OTMevanu,
YTO y4yacTMe B 3KONOMMYECKUX MHULMATMBAX COMPSIKEHO
C 3aTpaTamu BpeMeHu, CUn U pecypcoB: «Ymobel dosesmu
cobpaHHeIl Mycop do MoYKu cbopa HYXCHO N0/b308aMbCS
MaKcu, NOCKO/TbKY 8 06uiecmeeHHoM mpaHcnopme ¢ 3mMumM
exams Hego3mMoxcHo» (X, 26 net). «Ecmb, KoHe4Ho, Mecma,
20e omx00sl NPUHUMGIOM NAGMHO, HO do myda u doexams
HYHHO, U nepecusiums cebs... 4acmo oHU Haxodsmcs psadom
C KOKUMU-MO 2apaxcamu, o0Hol myda udmu cmpauwiHo»
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(X, 22 ropa). «A cmapatocs cobpame KAk Mox#cHO bosblue
omxodos, Ymobel omee3mu ux 00uH pas, @ Mo 3mMo u mpa-
ma beH3uHa, u spemeru» (XK, 33 ropa).

OtcytcTBUE 06LLECTBEHHOrO KOHTPONS U MOALEPHKKM.
Hu3kuit ypoBeHb HOPMATUBHOTO AaBNEHUA U AeduUUT Npu-
MEpOB NMoJpaXaHUA TakKe ocnabnaT MotuBaumio: «Kozda
mbl NOHUMAews, Ymo desiaellls 3Mo He 00uH, @ donycmuM
8ceM 080POM, MO KaK-MO CMAHOBUMCS /iezqe, d 30 3MUM
HUKmo e He cedum» (K, 19 net). «¥Y Hac soobwe 8 cmpa-
He He makol HECMKUU KOHMPOJIb 30 3IMUM, KaK 8 dpy2ux
CMpaHax... Hem wmpagos, Hem KakKoz20-mo obwecmaeH-
HO20 NOPUUAHUS YMO JIU 30 HE8bINOJIHeHUEe 8Ce20 3Mo20»
(M, 23 ropa). «f dymaro, 8 HaweM obujecmee 3mMoO NOKa
He MaK pacnpocmpaHeHo, KAaK Xomesocb bbl... KOMY-
Mo npocmo Hekozda, Kmo-mo He NOHUMaem 3ayeM 3mo,
@ KMo-mo U 808Ce OMHOCUMBCS K 3MOMY CKeNMUYHO, C He-
dosepuem Ymo /iu... 0C0beHHO, MHe Kaxcemcs, cmapuiee no-
konenue» (X, 30 ne).

Momumo 3Toro, NpuobLLeHNe K 3KONOrMYECKUM NpaKTy-
KaM M yyacTue B Meponpustusx TpebyeT TpaHcdopMauuu
MpUBbIYHOrO 06pa3a XM3HU. YHacTHUKM OKYC-rpynnbl NoA-
UEPKMBAKT, YTO CNle0BaHWE IKONOTMYECKUM YCTaHOBKaM
COMPSXKEHO C OMpefeNéHHbIM ObITOBBIM AMCKOMGOPTOM
U TpebyeT yCTOMYMBOM BHYTPEHHEN MOTMBaUMM: «Hy gsom
51 npedcmas i, YMo KAKol-mo Yesi08eK 8C€ 0Mcopmupo-
8aJ1, cdesian HeCKOJIbKO NAKemo8 KaK NOJIO}eHO U Hecém
ux, yC/108HO, ¢ 8-20 3Maxca, Ymobbl 8bIGPOCUMb NPABUJILHO.
Hy Hackonbko e2o xeamum?» (K, 18 net). HekoTopble WH-
(opMaHTbI YKa3bIBalOT Ha HE0BX0AUMOCTb JIMYHOTO OCMbIC-
NEeHUs U BHYTPEHHETO MPUHATUA CMbICNA AaHHbIX AeWCTBUIA:
«MHe kasxcemcs, ymo eaxHo oco3Hams, 015 4ez20 S 3Mo
denaro, 3a0ame camomy cebe gonpocel: 3auem? [l yezo?
Ymo amo dacm? u omeemums Ha Hux» (M, 23 roga). Kpome
TOr0, y4acTue B MEPOMPUATUSAX PaccCMaTpUBAIOT KaK Harpys-
Ky Ha MyHoe BpeMs: «Bom 835mb me Xce Meponpusimus...
Ha@ HUX udmu Aubo nocse pabomel, GO 8 8bIXOOHbIE OHU,
a KoMy 3mo oxoma 0e/iams... Kak 6yomo 6bl HeMHO2UM
U meM, 071 K020 3mo delicmeumesieHo 8axcHo» (M, 27 net).
B cBA3M € 3TMM MOXHO paccMOTpeTb TEOPMM PaLMOHANBHOMO
BblIbOpa, NpU KOTOPbIX MHAMBUE, OTAACT NPeAnoyTeHNE alb-
TEPHATMBHLIM CTPaTernaAM, He TpebytoLwmMm 3aTpaThl 6onbLIMX
pecypcoB (pU3nyeckux, SKOHOMUYECKMX U T. A.). OfHaKo eciu
3KONOrMYECKOe MOBEAEHUE acCOLMMPOBAHO C 3KOHOMMENH
(HanpuMep, CHUXEHME pacxofoB Ha BOAY U 3NEKTPUYECTBO),
TO pauMoHarbHoe MoBefieHUe, HanpoTuB, cnocobcTByeT ero
BbIbOpY, NpeBpaLLasch B JOMNONHUTENbHBIA CTUMYIL.

MpeononeHne BbISBNEHHbIX DapbepoB CBA3aHO C BEK-
TOpaMu 3Kosoruyeckoit nonutuku Pecnybnukv TatapcTaH
W [eATeNbHOCTbIO NPOdUNbHLIX BELOMCTB, a TaKXe opra-
HOB PErvoHanbHOM W MyHUUMNANbHOW BracTW. BaKHbIM
YCNOBMEM BLICTYMAET pa3BUTUE CMELManM3vMpOBaHHON WH-
(pacTpyKTypbl, NOAAEPIKKA HEKOMMEPYECKUX OpraHW3aLuii
W TPaXKAaHCKWUX WHMLMATMB, 3aHUMAIOLLMXCS, B YacTHOCTH,
OpraHu3aumeit cMcTeMbl BTOPUYHOW NepepaboTKoM 0TX0L0B.
31 Mepbl Mo3BONAT CHOPMMPOBATH YCTOWUMBLIE MOAENM
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npo3skosoruyeckoro nosefenus. CornacHo Teopuu P.C. Stern
[8] «ycTaHOBKM—T0BEEHNE—KOHTEKCTY, AAXe NPU Hannummn
MPO3KOJIOTMYECKWX YCTaHOBOK CaMo NMoBeAEHNE MOXET bbiTb
3aTPyLHEHO NpK HebNaronpuATHBIX BHELLHWX ycnoBusx [14].
Crocobbl NpeofoneHns yKasaHHbIX NPensTcTBuM TpebyroT
NpoBeLEeHNs [LOMONHUTENbHOrO uccnegoBanus. 0pHaKo,
no faHHbIM BcepoccuificKoro LeHTpa u3yyeHus obLuecTBeH-
HOr0 MHeHMA', MOJOAIEXb CPeau MPUYMH, 3aTpyaHAIOLLMX
y/yuLLEHWe 3KOMOTMYECKO CUTYaUun B CTPaHe, Ha3biBaeT
cnepytowme GaxTopbl:

* MSAKOCTb POCCUMCKMX 3aKOHOB (34,9%);

* HW3KMI YpOBEHb 3KOJIOMMYECKOW OTBETCTBEHHOCTH

rpaxaaH (32,6%);
* HW3KMA YpOBEHb 3KONOMMYECKOW OTBETCTBEHHOCTH
npeanpuatui (32,4%).
B 10 e BpeMs, B KauecTse Haubornee AeiCTBEHHBIX Mep,
CNocobCTBYHOLLMX YNYYLLEHUIO COLMANbHO-3KO0MMYECKON
06CTaHOBKM, PECMOHAEHTBI 0TMEYAIOT:
+ 00HOBNIEHWE TEXHONOMMI M 060pyA0BaHMA Ha npea-
npustusx (34,6%);

+ MojJepHM3aumio cucTeMbl cbopa U nepepaboTku oT-
xopoB (30%);

* MOBbILUEHME KONIOMMYECKOW FPaMOTHOCTU FpaXaaH, B
TOM uncne v aeTen (32,1%).

NHuumaTopamMu yKasaHHbIX U3MEHEHMIA [OMMHbI BbICTY-
MUTb KPYMHble MPOMbILLEHHbIe npeanpusTus (40,6%), de-
AepanbHble Bnactu (32,7%) n opraHbl MECTHOTO CaMoynpaB-
nenms (30,6%).

OBCYXOEHUE

WccnepoBaHne KOMMOHEHTOB 3KOMOTMYECKOW KyMbTypbl
Monoféxu Pecnybnuku TaTapcTaH no3BO/MNIO BbISBUTD,
YTO 3KONIOrMYECKas CUTyauusi, Hapsdy C CeMeiHbIMU LieH-
HOCTAIMM, 3aHUMaeT BbICOKME MO3ULMM B PEMTUHIE BaXKHbIX
CTOPOH JXW3HU. [INs pecnoHAEeHTOB, MMEIOLLMX COBCTBEHHbIE
CeMbM, 3Konormyeckas obcTaHoBka npuobpeTaeT ocobyio
BaXKHOCTb, NOCKOJIbKY OOJIbLUMHCTBO U3 HAX NPUHUMATK Yy4a-
CTWe B MeponpuUATUAX C LieNblo 3ab0Tbl 0 coumanbHoM bna-
rornoslyumn CBoux AeTed. 3auMHTEpPECOBAHHOCTb MOMOAEMM
B 9KOJIOTMYECKOI NOBECTKE U BOBNIEYEHHOCTb B COOTBETCTBY-
loLuMe MeponpuATUS [OCTUraloT YPOBHS, NPU KOTOPOM BO3-
MOXXHO OCMbICTIEHHOE COBepLUeHue npupogocbeperatoLmx
AEeNCTBMIA. YCTaHOBNEHO, YTO 3TV MOKa3aTenn UMeloT cTaTu-
CTUYECKM 3HAYMMYIO CBA3b C COLMANBHO-AeMorpadmyeckuMu
XapaKTepucTMKaMu (BO3pacT, NoJ, TUM MecTa XUTeNbCTBa),
TUNOM JEATENbHOCTU U GaKTOM U3yyeHus npeaMeTa «3Ko-
norus». B LienoM e 3Konormyeckue 3HaHusa hopMUpyIoT No-
CpeLCTBOM NOJTy4eHUst MHOPMaLUM U3 NHTEPHET-PECYPCOB,
couManbHbIX CeTei, CpeaCcTB MaccoBoi MH(opMaLmMmn 1 bna-

rogapa cucteme 3Koorm4yecKoro npocselleHua B LUKONe,
! 3konoruyeckas cuTyaums B POCCN: MOHMTOPHHT; [0Kono 2 CTpaHmL).
B: OdmumanbHbiin cant BUMOM. 2023-2025. Pexum goctyna: https://
wciom.ru/analytical-reviews/analiticheskii-obzor/ehkologicheskaja-
situacija-v-rossii-monitoring-20230309 [ara obpatuenus: 09.04.2025.
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CPeAHMX W BbICLUMX YYeOHbIX 3aBefeHusix. CToUT 0TMETUTD,
4TO B CTPYKTYpe 3KONOTMYECKUX LEHHOCTEH MONOAEKM npe-
0611a0al0T 3roMcTUYECKUE U anbTPYUCTUYECKUE YCTAHOBKM,
OpVEHTUPOBaHHbIE MPEUMYLLECTBEHHO Ha JIMYHOe Bnarono-
nyyve v 3aboty o apyrux niopsax. Mpu atoM buocdhepuyeckue
LieHHOCTH, oTpaxalolume 3aboTy 0 NpUpoAe KaK CaMoLieH-
HOCTb, BK/T04as COXpaHeHMe BUAOBOro bruonoruieckoro pas-
Ho06pa3us, BblpaXeHbl B MEHbLUEN CTEMEHMW.

[laHHble onpoca cBUAETeNbCTBYIT 0 Bonee BbICOKOM
CTENeHU 3KOJIOr00PUEHTUPOBAHHOCTU MONIOAEKM, MPOXKMU-
BAIOLLEN B CENbCKOW MECTHOCTH, MO CPaBHEHWID C ropoj-
CKUMM KUTeNsMW. Pasnuuus BbipaxkeHbl B YPOBHE 3auH-
TepecoBaHHOCTM NpobiieMaMu 3KOMOTWM, BOBEYEHHOCTU
B NPUPOAOOXPaHHbIE MEpONPUATUA U XapaKTep MOTUBALMM
K y4acTuio B HUX. Bo3MOXKHbIE NPUYMHBI BbISBMEHHBIX Pa3iu-
YW BKJIKOYAIOT, BO-NEPBBIX, HaNWMYME MeXaHWU3MOB ObICTPOVA
MobMM3aumum coumanbHbIX pecypcoB U KOSMEKTUBHOIO y4a-
CTUA B PeLUeHUN BaXKHbIX AN MecTHoro obliecTBa 3agay;
BO-BTOpbIX, (HOPMMPOBAHNE IKONOTMYECKON /UK CpesoBoi
MILEHTUYHOCTW, OCHOBAHHOW HA BOCTIPUATMM cebs KaK yacTu
MPUPOAbI 1 OLLYLLIEHWW YKOPEHEHHOCTW B OKpYXatoLLeid cpe-
L0M («4yBCTBOM MeCTa»); B-TPETbUX, COLMOKYBTYPHbIE 0CO-
BeHHOCTH cenbcKoro 06pasa XKU3HM, Takue Kak FrOMOreHHOCTb
co061L1eCTBa, BbICOKas NAOTHOCTb COLMasbHBIX CBA3EN, pery-
NAPHBIA KOHTAKT C NpUpoaoi ap.). [ns ropoackux kutenei,
KOTOpble SBNSOTCA reTeporeHHbIMU U Pa3oBLLEHHBIMM, BaXK-
HOCTb MpeACTaBNsieT 0CO3HaHWe TOW WM WHOW 3Konoruye-
CKOI MpobneMbl, Hannuue NpUpPoAHoro obbekTa (Hampumep,
KOHKpETHbI BOAOEM, JIeCONnocagKa 1 T. A.), OMbIT rpaxaaH-
CKOM aKTMBHOCTM MO 3alUMTe AaHHbIX 0OBEKTOB U npeobna-
[aHWe 3roMCTUYHECKMX IKONMOTMYECKUX LIEHHOCTEN, CBA3AHHBIX
C npaKTUKaMu 3aboThl Npexae Bcero o cebe.

WccnepoBaHne mepapxun LEHHOCTEH MOJIOALIX JIOLEN,
MOTUBOB Y4acTWsl B IKOIOMMYECKUX MepOonpUATUSX, a TaKKe
COOTHECEHWE MONYYEHHBIX Pe3yNbTaToB C COLMaNbHO-4EMO-
rpaduyecKMMM XapaKTepuCTUKaMM Mo3BONSIET CAeNaTb Bbl-
BOZ, O TOM, YTO NPEAUKTOPOM 3KOJIOTMYECKW OMpaBAaHHOro
noeefeHua y paboTatoLein Monoaéxu (26—35 net) aensetcs
Hannume COBCTBEHHON CEMBM, €€ LIEHHOCTb, a TaKxe 3abo-
Ta 0 couManbHoM bnarononyuuu, BKoYas ByayLLMX AeTeid.
JKONOrMYEeCKoe MeponpuATHe BOCMPUHUMAETCA Yyyalllencs
Mosoféxbto (16—25 neT) Kak opMar, coueTatoLmii pasnmny-
Hble BUAbl aKTUBHOCTEW, He BCEr[a HanpsMyl CBA3aHHbIE
C 3KOJIOTMYECKOW NOBECTKOW. B To e Bpemsa pabotatowas
MONOLEXb, KaK NpaBunio, UMeeT Oonee TPagMLUMOHHOE Mo-
HWMaHWe, HanpuMep ydactme B cybboTHukax. WccnepoBa-
HWe MOKa3blBaeT, YTO PEcroHAeHTbl B Bospacte 16-25 net
B DOfbLLel CTEMEHW HACTPOEHbI MPUHWUMATbL y4acTue B KOJ-
NeKTUBHBbIX MeponpuaATuax. bonee Toro, WM BaxHo, 4TOObI
AaHHas [eaTeNbHOCTb Obina MacwTabHoW U obbeauHana
BonbLUIOe KONMYECTBO JIOAEN, MOCKOMbKY Y HUX HET YBEpPEH-
HOCTY B TOM, YTO [Ie/ICTBIS OHOIO YEJIOBEKA OKAXYT BIUSHME
Ha pelueHne rnobanbHbix NpobneM. B ceo oyepenp, cpeou
OMPOLLEHHbIX B BO3pacTe 26—35 NeT NpOCeXMBAKOT TEHAEH-
LMIO K MHAMBULYaNbHOMY XapaKTepy AaHHOW AeATeNbHOCTH,
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BbIPAXKAIOLLYICA B MPUOBLLEHUMM U peanu3aumnm Konorude-
CKUX NpakTuK. C 0AHOW CTOPOHbI, 3TO MOXET ObITb CBA3aHO
C JIYHBIM XKeNlaHUeM, a C ApYro — C TeM, 4TO y4acTHUKaMH
BoMbLUMHCTBA MepPONPUSATUN, OPraHM30BaHHbIX OpraHaMm ro-
CYAapCTBEHHBIMM BNACTU W 0BLLECTBEHHBIMM 06beAMHEHMS-
MM, SIBNALOTCS LUKOMBHUKM U CTyAeHTbI. CyLLeCTBYIOT U Apyrue
NPensTCTBUA 18 peanm3aumuv NpakTUK 3KOorM4ecKoro no-
BEJleHUsl — 3TO OTCYTCTBUE MOTMBALMM, YacTo 0BYCNOBNEH-
HOe HemoHWMMaHWeM LienecoobpasHOCTM [aHHOW AesTefb-
HocTW; deduumt nHdopMaLmmn U MaTepranos, NOCBALLEHHbIX
3KOJIOTMYECKON TEMATUKE, HECMOTPS Ha 00MAMe UCTOYHMKOB
€€ pacrpocTpaHeHus; a TaKKe HexBaTKa MHQPaCTPYKTYpbl,
Hanpumep A58 pasgenbHoro cbopa oTxopoB. [opobHble
pa3nuumMs MeXy 3KOJOrMYECKUM MoBefieHeM paboTatoLLeit
U HepaboTatolei MoONMOAEXM MOryT BbiTb 00YCNOBNEHSI,
BO-NEPBbIX, Pa3HULIEN COLMOKYNbTYPHBIX YCNOBMIA npoLiec-
ca counanusauuu; BO-BTOPbIX, OTCYTCTBUEM 3KOOTMYECKMX
3HaHuii (cpeam pecroHpeHToB B Bo3pacte 16—25 feT npea-
MeT «3JKonorusa» usyyanu 51,5%, a B Bopacte 26—35 netr —
67,5%); B-TpeTbUX, BXOXKAEHNEM B COCTaBbl IKOJIOMUYECKUX
LBVXEHUH, HOpMUPYIOLLMX TpynnoBble y4acTue, CONMAap-
HOCTb, OTBETCTBEHHOCTb M IKONOTUYECKOE CO3HAHME.

Mony4eHHble pesynbTaThl TAaKXKE MOXHO COOTHECTH C Bbl-
aenenHbiMm P.C. Stern [8] nepeMeHHbIMM, 06yCNaBNMBaloLLM-
MU 3KOJIOTMYECKOE YYacTue:

* HOpMbI, Yb6exKaeHNs, LEHHOCTU 1 YCTAHOBKU: Af1S MO-
NOEKMN XapaKTepeH CUHTE3 3rOUCTUYECKUX, anbTpy-
UCTUYECKUX W MPUPOLLOOXPaHHBIX LIEHHOCTEN, UCXOLS
13 KOTOPOr0 OHa COBEPLLIAET TE UMW MHbIE COLMAlbHbIE
LeicTBuS. AKTyanu3upyKTCA TaKKe M HeaKonoruye-
CKVe yCTaHOBKY (HanpuMep, 3aboTa 0 350poBbe, Nony-
YeHWe JIMYHOMN BbIFOAbI);

* WHCTUTYLMOHaNbHbIE BO3MOXHOCTU W OrpaHUYeHus:
MpU peanu3aunm 3KOJOTMYECKUX MPaKTUK CyLLecTBy-
10T MOTUBALMOHHbIE, 3KOHOMMYECKME U MHDPACTPYK-
TypHble bapbepbl. YyacTuio e B 3KONOTUYECKUX Me-
PONpUATMAX NPENATCTBYIOT OTCYTCTBUE MOTMBALMMK,
MHpOPMaLMM U NINYHBIE YCTAHOBKK. MHpacTpyKTypa
ABNSeTCA GaAKTOPOM, CTUMYNMPYIOLLMM 3KONOTUYHBIN
00pa3 u3HK (e€ HanMumMe No3BONSET CUCTEMHO pea-
NIM30BbIBATb AaHHble LeNCTBUS). 3HAUMMBIMU CUUTAIOT
AENCTBUA COLMANbHBIX aKTOpOB (HanpuMep, Apyrux
rpaKnaH, OpraHoB rocyAapCTBEHHONM BRAcTW) U ocy-
LLLECTB/IEHME C UX CTOPOHBI 0OLLIECTBEHHOIO KOHTPONS,
HW3KWU YPOBEHb KOTOPOrO MOKET CMPOBOLMPOBATH OT-
Ka3 OT 3KOJIOrMYECKUX NPaKTHK;

* CMOCOBHOCTM M pecypchbl A1S OCYLLECTBIEHNS 3KONO-
TMYECKMX JECTBMIA: CO3HAHWUE MOJIOLEXM XapaKTepu-
3yeTcs npeobnafiaHeM LIeHHOCTEl, CBA3aHHbIX C ce-
MbEW, MaTepuasbHbIM JOCTAaTKOM, KapbepHbIM POCTOM,
3abotoi o byaywiem cBoux feTeir. B cBoo ouepenb,
MOHMMaHWE 3KONOTMYECKUX LEHHOCTEN CBOAMTCA K
KOHKPETHbIM [eHCTBUAM, MPUBMEYEHUIO BHUMaHUA
06LLecTBa K 3KoNOr1yecKoii NnpobiieMatuke U opraHoB
rocyLapCTBEHHOM BNACcTU K YCTpPaHEHWKO paHee Bbl-
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OeneHHbIX bapbepoB. becnokoMcTBO 3KOMOMMUYECKoN
CUTyaLMeln W COOTBETCTBYHOLLME 3MOLMM Bbi3bIBAKOT
NOKasbHbIE IKONOTUYECKUe NpobieMbl;

 [eATENIbHOCTb MOJIOAEMM CBOAWTCA K peanusauum
3KONIOTMYECKUX MPAKTUK M y4acTU0 B MeponpusiTU-
X, TPebYHLUMX U YAOBNETBOPEHUA ApYyrux NoTped-
HOCTEM (AYXOBHbIX, COLMaNbHbIX, MaTepuanbHbIX),
KOHKpeTHble [LeNCTBUS MOXHO 0XapaKTepu30BaTh Kak
LLeHHOCTHO-paLMoHanbHble (Mo TepMuHonorum M. Be-
6epa). MoTuBbI BegeHus 3KoNoryHoro obpasa XusHu
ABNAKOTCA B OCHOBHOM aflbTpyucTuieckumn. Bmecte ¢
TeM NoAo0HLIN 06pa3 Kn3HW TpebyeT 3aTpar onpege-
NEHHBIX PECypCOB, 4TO NO3BOJIAET PACCMOTPETH TEOPUM
paumoHanbHoro Belbopa (Hanpumep, k. KoynMena):
C OZHOVA CTOPOHBI, MPY HanMYMM pasHoro poaa orpa-
HWUYeHWiA, BeposTHO, ByaeT nsbpaHa anbTepHaTMBHas
cTpaterus nosefeHus, Kotopas He TpebyeT BosbLuMx
YCWIUIA U 3aTpaT, C APYroi — C Y4ETOM X03AWCTBEHHO-
3KOHOMUYECKMX Lienen MHAVBUL BbIMOJHAET IKONIOMU-
YeCKY OmpaBfaHHbIe JeNCcTBUSA (HanpuMep, SKOHOMUK
BOAbl, 3NEKTPO3HEPrun).

* PYTUHW3ALMA [EeACTBUW: CUCTEMY 3KONOMMYECKMX
NPaKTUK, peanusyeMblX NPOLOMKUTENLHOE BPeMS,
MOXHO paccMaTpuBaTb B KayecTBe Tpaguumu uim
MPUBBIYKM, COBEPLIAEMON exeHeBHO. 310, B CBOK
oyepefb, MO3BOJSIET FOBOPUTL 0 GOPMMPOBAHUM, BO-
nepBblX, rabutyca, a, BO-BTOpbIX, COOTBETCTBYIOLLErD
cTUNA *u3HK (no TepmutHonorum [. bypape).

Ol'paHW-IEHVIﬂ uccnepoBaHuAa

Cbop aHKETHbIX AaHHbIX NPOBOAMIM B OHNlaH-(opMaTe,
uTO NpeAnonaraeT orpaHNyeHus, cBA3aHHble ¢ npobreMamu
LMpoBOro HepaBeHCTBA.

3AKJTIOYEHUE

Pe3ynbTaTtbl onpoca, NpoBeAEHHOr0 CpPean MONOAEKU
Pecnyonukn TaTapcTaH, NOKasblBaloT, YTO B YCNOBUAX CO-
BPEMEHHOr0 00LLECTBa, XapaKTepU3YIOLLEroCs MHOMECTBOM
PWCKOB, 3KONOMMYECKas CUTyaLms BOCNPUHUMAETCS KaK BaX-
Has U OKa3blBaeT BAMSAHWE HA NOBCEAHEBHYH XW3Hb, BKIIO-
yas cocTosHMe 340poBbA. MOXKHO YTBEPKAATH, YTO Y MOJIO-
AbIX N4 NPOUCXOAAT NPOLLECCHI 3KOJI0TM3aLmMM CO3HaHUS,
0 YEM CBMAETENILCTBYIOT PacnpOCTPaHEHHOCTb COOTBETCTBY-
IOLLIMX LLEHHOCTEH, YCTOWYMBLIN MHTEPEC K 3KONOMMYECKO No-
BECTKe, 00eCMOKOEHHOCTL COCTOSIHMEM OKpYXaloLLen cpeapl,
e€ KpUTUYECKas OLIEHKA, a TaKKe 0CO3HaHWe JINYHOI OTBET-
CTBEHHOCTY 3a eé coxpaHeHune. DopMUPOBaHMIO 3TUX KOMIO-
HEHTOB B HaubosbLLeN cTeneHn cnocobCcTByoT MHGOpMaLms,
nonyyaeMasi U3 OTKPbITbIX MCTOYHMKOB, BAMSHWE POAUTESb-
CKOW CEMbM, a TaKKe HalMyue JIMYHOrOo OMbiTa M YCNIOBUIA
ONS COBEPLUEHMS 3KOJIOrMYeCKW OMnpaBAaHHbIX AeCTBUIA.
JKonornyeckas KynbTypa B NOBeEHYECKON cepe XxapaKTe-
pU3yeTcs BbICOKMM YpOBHEM 3KoNormsaumu bosee nosioBu-
Hbl OMPOLLIEHHbIX W BbICOKOW FOTOBHOCTbIO K HEN B YCIOBMSAX
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0603HaueHHbIX pecrnoHAeHTaMu NpobnieM ¢ MHBPACTPYKTY-
poi M3nYecKoro NpocTpaHcTBa. Monoable Moy CKIOHHBI
K TPagULMOHHBIM GopMaM 3KOJOTMYECKOr0 aKTUBM3Ma, Tpe-
Byromx GM3nUECKUX M BpEMEHHBIX 3aTpaT, HECMOTPSA Ha UX
TpaHchOpMaLMIo U NEPEXOS, K OHNaWH-NpaKTUKaM, 0bycioB-
NEHHBIX UCMOMIb30BaHUEM COLMAJbHBIX CETEH W OCBELLEHM-
€M B HUX 3KONIOrM4YecKux npobneM. YcTaHOBNEHbI pa3nuyms
B BblOOpPE MONOAENbLI0 MHAMBUAYANbHBIX U KOSEKTUBHBIX
cTpaTernid npuoblieHns K nposakonoruyeckoMmy obpasy
JU3HU: C BO3PAcTOM yyacTue B 3KONOMMYECKUX MpaKTUKax
cTaHoBuTCA bonee perynspHbiM. [loMuMo 3Toro, dakTopa-
MW, onpepensiowmMM pasHoobpasue nyTen 3KonorU3aumm,
BbICTYNAOT coumanbHo-gemMorpaduyeckue XapaKTepucTuKy,
TaKue KaK BO3pacT, TUM MoCceNeHus, reHAep, YPoBeHb 10X0Aa
W Hann4ne 3KONOMMYECKUX 3HaHWIA.

AONOTHUTE/IbHAA UHOOPMALIUA

Bknap aBTopoB. }X.B. CaBenbeBa — pa3paboTka Te0peTMKO-MeToA0/10r -
YECKMX OCHOB MCCNef0BaHMs, aHaIMTUYecKuin 063op, opMynMpoBKa Bbl-
BOJOB, MOArOTOBKA TeKCTa K nmybnnkaumy; A.A. Xoxnos — cbop v aHanm3
IMMUPUYECKOM MHopMaLwmn. Bce aBTopel onobpuny pykonuch (Bepcuio
Ans nybaMKaumm), a TakKe COrNacuanch HeCTU OTBETCTBEHHOCTb 3a BCe
acneKTbl paboThl, rapaHTVpys HaANexalliee pacCMOTPEHWE U peLLeHne Bo-
MPOCOB, CBA3aHHBIX C TOYHOCTHIO M [106POCOBECTHOCTBIO MtoboW eé yacTu.
BnaropapHocTH. ABTOPLI BbipaXaloT brarofapHocTe MUHUCTEpCTBY aKOosO0-
WK 1 NPUPOSHbIX pecypcoB Pecnybnnkum TatapcTaH 3a coaeicTaume B Npo-
BeJEeHWMN 1ccneoBaHms.

JITnyeckas 3kcneptusa. Boinmcka M3 npoTokona 3acepaus NOS1
ot 07.11.2024.

WUcTounuk dunaHcupoBaHua. OTcyTCTBYIOT.

PackpbiTHe MHTepecoB. ABTOpbI 3asBNAIOT 00 OTCYTCTBUM OTHOLLEHWI, fe-
ATeIbHOCTV W WHTEPECOB 33 NOCNeH1e TPU roAa, CBA3aHHbIX C TPETbUMMU
muaMK (KOMMEpYECKUMM 1 HEKOMMEPUECKMMM), UHTEPECH! KOTOPbIX MOTYT
BbiTb 3aTPOHYTLI COZEPKAHMEM CTaTbU.
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JKoNorna HenoBeka

OpuruHanbHoCTb. [1py CO3AaHUM HacTosILLEN paboTsl aBTOpbI He UCMOSb-
30Ban paHee onybaMKOBaHHbIE CBEAEHWA (TEKCT, MINIOCTPaLMK, iaHHbIe).
HocTtyn K panHbIM. Bce faHHble, MonyyeHHble B HACTOALLEM UCCeA0Ba-
HWW, LOCTYMHbI B CTaTbe.

leHepaTMBHbIA MCKYCCTBEHHbIV MHTENNEKT. [Ipy CO30aHMM HACToALLEN
CTaTbW TEXHONMOTMM TeHepPaTMBHOTO WCKYCCTBEHHOMO MHTENNEKTa He uC-
nonb3oBanu.

PaccmoTpenune u peuensupoBanme. Hactoswas pabora nofaHa B xyp-
Han B WHULMATMBHOM NOPSZIKE M PacCMOTPeHa Mo 0bbl4HOM NpoLenype.
B peLieH3vpoBaHny y4acTBOBaM [1Ba BHELLHMX PELIEH3eHTa, YIeH pefaK-
LIMOHHOW KONMErn W Hay4HbINA pefiakTop U3AaHNS.
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Increased Human Body Contamination With Cadmium
Following Inclusion of Sunflower Seeds in Diet

Svetlana R. Afonkina', Margarita R. Yakhina', Elsa N. Usmanova', Guzel R. Allayarova’,
Margarita |. Astakhova?, Tatiana K. Larionova', Rustem A. Daukaev', Anna S. Fazlieva'

! Ufa Research Institute of Occupational Health and Human Ecology, Ufa, Russia;
2 Bashkir State Medical University, Ufa, Russia

ABSTRACT

BACKGROUND: Sunflower seeds are characterized by their year-round availability, high nutritional value, and relatively low
cost. Medical professionals and applied science experts emphasize the importance of incorporating whole sunflower seeds
into the general population’s diet. However, concerns about consumer safety—particularly the elevated cadmium content in
sunflower seeds—are periodically raised in mass media. The Oil and Fat Union of Russia acknowledges the existence of this
issue. At the same time, there is no consensus among scientists regarding the permissible levels of heavy metals in food and
their overall impact on human health and the food chain.

AIM: The study aimed to assess the contribution of cadmium to the total toxic load from heavy metals present in sunflower
seeds and to determine potential health risks associated with their regular consumption using dietary simulation modeling.
MATERIALS AND METHODS: The study included food products of regional origin and water samples from 27 centralized water
supply sources located in the areas where study participants resided. Seven-day dietary and water intake recall questionnaires
were collected and processed from 160 physically healthy respondents of reproductive age. In addition, cadmium and other
toxic elements were measured in 26 samples of snack-type sunflower seeds using chemical analysis.

RESULTS: The permissible concentration of toxic elements in sunflower seeds was exceeded only for cadmium, with an average
content of 0.23 + 0.06 mg/kg. Daily consumption of the seeds in the amount recommended by nutritionists (50 g per day),
cadmium intake ranges from 0.007 to 0.009 mg, which is twice as high as the intake from food and water—0.0033+0.0012 mg
and 0.0007 + 0.0003 mg, respectively.

CONCLUSION: Simulation modeling of dietary inclusion of 50 g of snack-type sunflower seeds predicts an oral cadmium
intake corresponding to an average of 31.4% of the tolerable daily intake established in the Russian Federation.

Keywords: cadmium; diet; sunflower seeds; bioaccumulation in plants, animals, and humans; safety thresholds.
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AHHOTALMUA

06ocHoBaHue. CeMeHa NOJCONHEYHUKA OTNIMYAIOTCA AOCTYMHOCTLH, BLICOKOW NUTATENbHOM LIEHHOCTBI0 M 0THOCUTENBHO HU3-
KO CTOMMOCTBH B TeYeHWe BCero roaa. MeauuMHCKWe cneumManiucTbl U 3KCNepThbl B 001aCTU NPUKIAAHBLIX HAyK NOAYEPKMBa-
10T LenecoobpasHoCTb BKIIKOYEHUS LieNIbHO3ePHOBOr0 NOACOTHEYHMKA B paLMoOH NUTaHKA HaceneHus. Bonpoc 6esonacHocTn
NPOAYKUMK ons noTpebutens, B YaCTHOCTU MOBLILUEHHOTO COAEPKaHUs KaiMUS B CEMEHaX MOACOHEYHWKA, NePUOMNYECKM
paccMaTpuBaloT B CpeACcTBax MaccoBo uHdopMaumu. Macnoxuposoi Coto3 Poccumn He oTpuLaeT Hannuue AaHHoON npobne-
Mbl. [pn 3TOM OTCYTCTBYET eAMHas TOUKA 3PEHNS CPeaM YYEHBIX OTHOCUTENBHO AOMYCTUMOr0 COAEPHaHUSA TAXENbIX MeTan-
NOB B NPOLYKTaX NMUTaHWA WU UX BUAHUS Ha YENOBEKA M MULLEBYIO LiENb B LENOM.

Llenb. OueHuTb BKNAA KaaMMUS B 0OLLYIO TOKCMYECKYIO HAarpysKy OT TSXENbIX METaNIOB, COLEPKALLMXCS B CEMEHAX NOACON-
HEYHWKA, a TaKXKe OMpeaenuTb NoTeHUManbHble PUCKW L1 3[40POBbSA NpU UX PErynsapHOM NoTpebieHnun ¢ UCMob30BaHNEM
MeTofa MMUTaLMOHHOM0 MOENIMPOBaHNSA paLMoHa.

Marepuanbl M Metogpl. [lpoBefeHo uUcciefoBaHWe MPOAYKTOB MUTAHWUS PErMOHANIBHOMO NPOMCXOXAEHUA U npob Boabl
13 27 UCTOYHUKOB LIHTPaNM30BaHHOrO BOJOCHAOKEHWUA C TEpPUTOPUIA NPOKMBAHUS Y4aCTHUKOB 3KcnepuMeHTa. CobpaHbl
1 0bpaboTaHbl aHKETbl BOCMPOM3BEAEHUA CEMUAHEBHOMO paLMoHa NUTaHuA 1 noTpebnenns Boabl 160 dusnuecku 3nopoBbix
pecnoHAeHToB (epTUnbHOro Bo3pacta. KpoMe Toro, BbINOHEH XMMUYECKUIA aHanu3 26 06pa3LioB rpbi30BbIX CEMSIH NOACOM-
HEYHWMKA Ha COePXaHUe KaaMUA U APYrUX TOKCUYHBIX 3JIEMEHTOB.

Pesynbtartbl. [lonycTMas KOHLEHTPALMSA TOKCUYHBIX 3/1EMEHTOB B CEMeHaX MOACOSTHEYHMKA NPEBbILLEHa TOMIBKO N0 KagMuio
u coctanser 0,23+0,06 Mr/kr. Mpu noTpebneHnm ceMsH B KoNnYecTBe, peKoMeHAyeMoM HyTpuumonoramu (50 B ieHb), B op-
raHusm noctynaet ot 0,007 go 0,009 Mr kagmms, 4To B iBa pa3a NpeBbIlaeT nocTynieHue ¢ nuwei u sogoi 0,0033+0,0012
1 0,0007+0,0003 Mr cooTBeTCTBEHHO.

3aknioueHue. iM1TaLMOHHOE MOENMPOBAHME BKIIOYEHUA B PaLMOH NuTaHus 50 I ceMsH NofCONHEYHWUKA rPbI30BLIX COPTOB
M03BOMIAET CMPOrHO3MUPOBaTh YPOBEHb NEPOPANIbHONO NOCTYNNEHUS KafMus, KOTOpLIN B cpeaHeM coctaenset 31,4% npepens-
HO [LONYCTUMOTO CYTOYHOrO NOCTYN/eHs, npuHsToro B Poccuiickon ®epepaumu.

KnioueBble cnoBa: KagMuii; paLMoH NUTaHWSA; CEMeHa NOACOHEYHWUKA; HAKOMJIEHWE B PaCTEHMSAX, XUBOTHBIX U YENOBEKE;
rpaHuubl 6e3onacHocTy.
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BACKGROUND

In the human trophic niche, sunflower is inferior to
cereal crops. However, it is an important source of nutrients.
Sunflower seeds contain a wide range of phytochemicals
and minerals; their content and bioavailability for the human
body is higher as compared to nuts [1, 2]. Their regular
consumption helps protect the skin from the effects of free
radicals [3, 4], reduce the cardiovascular risk, normalize
cholesterol and blood pressure, and manage type 2 diabetes
mellitus [5-7]. Thirty grams of sunflower seeds in the daily
diet reduces blood glucose associated with the chlorogenic
acid level [7]. This amount of unroasted peeled seeds is more
than 40% of the recommended daily intake of phosphorus,
copper, selenium, vitamins E and B5; 30% manganese, 17%—
18% vitamins B9 and PP, and approx. 10% potassium and
magnesium in adults.!

In addition to nutritional value of a product, it is also
required to consider the product’s food safety for humans—
primarily the level of cadmium, lead, mercury, and arsenic
because their toxicity is associated with their ability to form
complexes with protein SH-groups. The accumulation of these
elements is associated with the risk of bioaccumulation and
biomagnification in organs and tissues, if they are consumed
in excess, as this may lead to disruption of physiological and
biochemical toxicity protection mechanisms [8].

Russia is a leader in the global sunflower seed and
sunflower oil sector, providing a gross harvest of 5.65 million
tons in a territory that accounts for 22.9% of the global
cultivated area [9]. However, concerns about the high heavy
metal content in sunflower seeds sold in retail chains are
periodically raised in mass media—mainly the level of
cadmium that can be as high as 0.2 mg/kg.

Sunflower seeds contaminated with 0.2 maximum
allowable concentration (MAC) of cadmium inhibit lipase
activity [10]. 0.25 MAC of mercury ions inhibit acidic and
alkaline lipase activity by 42.4%-45.8% and 1.0 MAC of
mercury almost completely inhibit the enzymatic activity.
Lead ions have a lower inhibitory capacity as compared to
cadmium and mercury; 1.0 MAC of lead decreases lipase
activity by 1.7 times [11].

In equal agricultural conditions, sunflower seeds
accumulate more cadmium as compared to most other
cereal and oilseed crops. At a daily intake of 28.35 g (one
ounce) for 48 weeks, cadmium intake does not exceed the
World Health Organization (WHO) tolerable weekly intake of
490 pg and does not affect the health of volunteers [12].

If the staple food of the population is rice, it is highly
susceptible to cadmium toxicity. An experiment on laboratory
rats showed that the introduction of sunflower seeds in the
diet reduces the absorption of cadmium due to the high

! Sunflower seed nutrition: calories, carbs, G, protein, fiber, fats; [about
14 pages]. B: Food Struct [Internet]. Boston: FoodStruct, 2016—-2024. URL:
https://foodstruct.com/food/sunflower-seed. Accessed on August 16,
2024,
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content of calcium, iron, and zinc [13]. In addition, studies
involving Japanese quail showed that moderate excess of
some micronutrients had a positive effect by reducing the
absorption and accumulation of cadmium [14].

Of all heavy metals, cadmium is one of the most common
environmental pollutants in cities. Moreover, it is a cumulative
toxin with the elimination period of 25-30 years [15].

From a food safety perspective, cadmium level is an
important monitoring parameter as food is the main source
of cadmium intake in humans.? The tolerable monthly intake
of cadmium determined by WHO experts is 25 g per 1 kg of
human body weight.

5%—-10% of cadmium is absorbed in the gastrointestinal
tract. However, when it enters the systemic blood and
reaches the liver, cadmium is absorbed by hepatocytes
and activates the metallothionein synthesis. As a result, a
complex (cadmium-metallothionein, Cd-MT) is formed, which
enters the kidneys with the blood. In kidneys, due to the high
reabsorption capacity of the proximal tubules, it accumulates
in their cells and causes tissue damage over time [16, 17].

Toxicologists from the Ufa Research Institute of
Occupational Medicine and Human Ecology modeled the
cadmium salt intoxication on rats and found that when the
safe dose is exceeded 10-fold, the greatest amount of the
metal is accumulated in the liver rather than kidneys [18].

The main toxicity mechanism of cadmium is the
substitution of other divalent cations, mainly in protein
molecules. Throughout evolution's history, plants have
developed defense mechanisms aimed at maintaining the
vital metabolic pathways. However, in sunflowers, cadmium
overcomes these barriers, penetrating into cells through
the same transport routes as micronutrients. This leads to
disruption of nutrient transport and distribution mechanisms.
One of the plant’s defense mechanisms is the deposition
of the toxicant in the seeds to reduce the load on the root
system and to minimize cell damage. Experiments showed
that the concentration of cadmium in cotyledons may be
as high as 10-20 pg/g. Thus, as little as 7 g of seeds can
be equal to the maximum permissible intake of cadmium
(70 pg) for a body weight of 70 kg. In addition, a high metal
imbalance is observed in sunflower seeds; it is manifested
both by changes in the copper, manganese, and iron levels
and their distribution disruption in the seeds. As cotyledons is
the most common part consumed as food, sunflowers grown
in soils with contamination levels similar to those used in the
experiment is a potential threat to human health [19].

In terms of bioavailability of essential and toxic metals
contained in the edible parts of nuts and sunflower seeds,
mercury has the lowest dialyzability not exceeding 3.8%.
Cadmium, like most micronutrients, has moderate availability;

2 Commission Regulation (EC) No. 1881/2006. Commission Directive of
December 19, 2006, setting maximum levels for certain contaminants
in foodstuffs. Official Journal of the European Communities. L364:5-24.
URL: https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2006:
364:0005:0024:EN:PDF. Accessed on August 16, 2022.
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whereas arsenic translocation varies widely, from 28 to 75%.
It has been found that the degree of bioavailability correlates
with the composition of micronutrients: fat reduces the
dialyzability of metals; and carbohydrates, on the contrary,
increase it. Protein and dietary fiber do not affect the
bioavailability of metals [1, 20].

With increasing knowledge about the bioavailability
of sunflower, its seeds are becoming more important in
the human diet. However, in publications, sunflower is
increasingly considered as a cadmium accumulator plant,
capable of depositing this xenobiotic in seeds. Findings
made by non-governmental organizations were verified
by the analysis conducted by the testing laboratory of the
Omsk Branch of the Federal State Budgetary Institution Grain
Quality Assessment Center. According to its data, the average
cadmium content in sunflower seeds sold in retail chains
with certifications or declarations exceeded 0.1 mg/kg in 24%
of samples.® The Independent Center at Autonomous Non-
Commercial Organization Soyuzexpertiza of the Chamber
of Commerce and Industry of the Russian Federation and
Consumer Protection Society Public Control have similar
approaches to product safety assessment.* In addition,
there are applicable Unified Sanitary, Epidemiological, and
Hygienic Requirements to Goods Subject to Sanitary and
Epidemiological Supervision,” where the MAC of cadmium
in sunflower seeds is 0.2 mg/kg. This threshold increase
is explained by the All-Russia Union of Qils and Fats of
Russia as “...the real-life situation with this raw material in
the Russian market.”* However, the underlying document,
Technical Regulations of the Customs Union On the Safety
of Food Products (TR CU 021/2011), does not provide for the
MAC of cadmium in oilseeds.

According to the Federal State Budgetary Scientific
Institution All-Russian Research Institute of Fats, an
analysis of 92 samples of sunflower seeds obtained in
various regions of Russia showed a significant range of
cadmium content, depending on the geographical origin of
the raw materials.*

Voronezh State Agrarian University conducted a behavioral
analysis of heavy metals in the soils of roadside farmed
sunflower ecosystems as part of its research. It showed that
the degree of lead and cadmium translocation in sunflower
correlates with the content of their active forms in the soil.

Cadmium Content as an Indicator of Qilseed Safety; [about 2 pages]. In

Federal State Budgetary Institution Federal Center for Assessment of

Safety and Quality of Agricultural Products [Internet]. Moscow, Federal

State Budgetary Institution Federal Center for Assessment of Safety and

Quality of Agricultural Products, 2017-2024. URL: https://agbz.ru/articles/

soderjanie-kadmiya-kak-pokazatel-bezopasnosti-maslichnyih-kultur/.

Accessed on August 16, 2024.

“ How Much Cadmium Can A Seed Contain? [about 2 pages]. In Roslnvest.
Com; 2012-2024. URL: https://rosinvest.com/novosti/940572. Accessed
on August 16, 2024.

5 Resolution No. 299 of the Customs Union Commission dated May 28, 2010

(On Sanitary Actions in the Eurasian Economic Union). URL: https://www.

alta.ru/tamdoc/10sr0299/. Accessed on November 12, 2024.
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Metal accumulation is influenced by several factors, such as
distance from roads, ingredients and doses of agrochemicals,
weather conditions, and cultivation techniques. Lead content
in plants exceeded 2.9-5.3 times and cadmium content
exceeded 1.4-3.2 times at different combinations of these
conditions [21]. It was found that the transfer of cadmium
from the soil to sunflower inflorescences does not depend
on its subtype [22].

AIM

To assess the contribution of cadmium to the total
toxic load from heavy metals in sunflower seeds and to
determine potential health risks associated with their regular
consumption using dietary simulation modeling.

MATERIALS AND METHODS

For the study, sunflower seeds of 10 brands were
purchased and 16 samples of economically mature seeds
were obtained in suburban areas of the industrialized city
of Ufa (500 g at each point). The husk-free crushed seeds
weighing approximately 0.5 g were placed in Teflon beakers
containing 8 ml of concentrated nitric acid [65%, for analysis,
Merck KGaA (Germany) and EMD Millipore Corporation
(Canada)] and subjected to microwave-assisted digestion in
Speedwave Xpert® microwave system (Berghof, Germany)
according to the manufacturer’s instructions. Cadmium
and lead content in samples was quantified by graphite
furnace atomic absorption spectrometry with electrothermal
atomization; arsenic was quantified by flame atomization
absorption spectrometry [AA240Z, AA240FS (Varian,
Australia)]. Total mercury content was determined by the
atomic absorption in a RA-915M mercury analyzer with a
PYRO-915+ attachment (Lumex, Russia).

Oral cadmium intake was based on the average regional
values of its content in foods and drinking water, typical for
the respondents’ area of residence. The data were obtained
by long-term observation by the testing center at the Federal
Budgetary Scientific Institution (FBSI) Ufa Research Institute
for Industrial Medicine and Human Ecology.

Additional contamination with cadmium when introducing
sunflower seeds in the diet was modeled based on the
average results of our own studies equivalent to 50 g of the
product, i.e. the amount recommended for consumption by
the Department of Food Science and Technology at Kasetsart
University (Thailand) [23].

Eligibility Criteria

Oral weekly intake of cadmium was calculated with the
written consent of 160 eligible participants. The eligibility
criteria are:

« Health status (group I);

« Gender-appropriate fertile age (15-65 years);

» Normal body mass index (Quetelet index) in the range

of 20.0-25.9;
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+ Body weight close to the estimated value based on
WHO requirements (70 kg);
» No sunflower seeds in the diet during the study week.

Study Setting

The analysis was conducted in the accredited laboratory
of the testing center at Ufa Research Institute for Industrial
Medicine and Human Ecology and registered in the Database
Registry No. 2024624090 of the Federal Service for
Intellectual Property.5’

Statistical Analysis

Statistical analysis of the data (calculation of average
values, standard deviation of the variation coefficient) used
Microsoft Excel® software (Microsoft, USA).

RESULTS

The test analysis of sunflower seeds was conducted in
response to the issue of high levels of cadmium contamination
periodically raised in the media.

The first stage of the study involved a quantitative
analysis of toxic element levels in sunflower seeds in
industrial packaging intended for direct consumption. For the
analysis, the entire range of seeds was purchased in a major
supermarket (see Table 1).

Table 1. Quantitative Content of Toxic Elements in Sunflower Seeds
Supplied by Producers to Retail Chains

Concentration, mg/kg
Sample
Pb Cd As Hg

Ne 1 0.23:0.08 0.013:0.004 <0.01 <0.0025
Ne g8 0.28:0.10 0.027+0.008 <0.01 <0.0025
Ne7 0.25:0.09 0.034£0.010 <0.01 <0.0025
Ne 4 0.3310.12 0.091+0.027 <0.01 <0.0025
Ne 5 0.03£0.01 0.184£0.055 <0.01 <0.0025
N2 10 <0.02 0.193+0.058 <0.01 <0.0025
Ne 2 <0.02 0.203+0.061 <0.01 <0.0025
N3 <0.02 0.250+0.075 <0.01 <0.0025
Ne 9 <0.02 0.2530.076 <0.01 <0.0025
N2 6 <0.02 0.295+0.089 <0.01 <0.0025

6 Certificate of State Registration of Database No. 2024624090 dated
September 12, 2024. Report No. 9. M.R. Yakhina, T.K. Valeev,
E.E. Zelenkovskaya, et al. Actual weekly diet structure as illustrated
by the population of the Republic of Bashkortostan with different
economic  specializations. URL: https://elibrary.ru/download/
elibrary_69586451_36328408.PDF. Accessed on September 12, 2024.

7 Certificate of State Registration of Database No. 2024624203 dated
September 26, 2024. Report No. 10. M.R. Yakhina, TK. Valeev,
E.E. Zelenkovskaya, et al. Quantification of nutrients and toxic elements in
the diet of non-production employees. URL: https://elibrary.ru/download/
elibrary_73233368_16143777.PDF. Accessed on September 12, 2024.
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In all sunflower seed kernel samples obtained from
different producers, the arsenic and mercury level was
below the detection limit of the analytical methods used.
The quantity of lead does not exceed 0.3 MAC. Cadmium
content in the seeds was max 0.1 mg/kg in three samples,
max 0.2 mg/kg in one sample, and max 0.3 mg/kg in five
samples. The findings indicate that even with a limited
sample, there is a high probability of exceeding cadmium
standards with regular consumption of seeds, leading to a
potential health risk.

In addition, we tested sunflower seeds from agricultural
fields and private farms near a city with a population of one
million in the Republic of Bashkortostan.

The atomic absorption spectrometry analysis of
16 samples of sunflower seeds grown in the Central Industrial
Region of Bashkortostan is shown in Table 2.

Arsenic content in these samples did not exceed 0.2 MAC.
A single case of mercury exceeding the MAC was recorded in
seeds collected near a railway.

High lead levels were found in seeds sampled in areas
with heavy traffic; MAC levels were exceeded in samples
obtained along a highway. The same samples showed the
highest values of cadmium.

DISCUSSION

In the premises, sunflower should definitely be
classified as a cadmium accumulating plant. In the context
of anthropogenic environmental pollution, cadmium levels,
previously considered as maximum allowable concentrations,
are now considered by agroindustrial entities as background
concentrations. There is a need to assess the potential
contribution of oral intake of this toxicant to the overall
human exposure as there is no uniform approaches to
determining the safe level of cadmium in sunflower seeds.

For this, an analysis of a 7-day diet and fluid consumption
of 160 respondents was conducted, including health group |
athletes, trainers, and physical education teachers of
reproductive age (35+14 years), with a normal body mass
index (24.7+3.7) and average body weight (69.4+12.1 kg).

An assessment of 1,120 diets of respondents from the
selected group showed that with an average consumption of
1,611£638 of food and 986+237 g of tap water, soups, and
drinks, healthy residents of the Republic of Bashkortostan
consume 0.004 mg of cadmium (including food and water;
0.0033+0.0012 and 0.0007+0.0003 mg, respectively).
According to estimates of the Federal Scientific Center
for Medical and Preventive Health Risk Management
Technologies, this value does not exceed the reference dose
of cadmium of 0.00055 mg/kg per day [24].

This shows the obvious importance of the increasing
cadmium intake by humans through the consumption
of sunflower seeds. For example, as little as 50 g
of seeds contain on average 2 times more cadmium

(X of =0.007 mg; X of =0.009 mg)

edible varieties analyzed samples
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Table 2. Statistical Frequencies of Toxic Substance Content in Sunflower Seeds

Concentration, mg/kg

Sample
Pb Cd As Hg
Field located along the M-7 highway
15 m from the highway 152+0.53  0.24+0.07 <0.01 <0.0025
25 m from the highway 1.09:0.38  0.28:0.09 <0.01 0.017+0.007
111039  0.25:0.08 <0.01 <0.0025

50 m from the highway

Cottage settlements near the M-5 federal highway

Residential areas 0.31+0.11 0.40+0.12 <0.01 <0.0025
Newly developed settlements 071025  1.160.35 <0.01 <0.0025
Along the railway 0.62+022  1.3820.41 <0.01 0.088+0.025
Agricultural area
For dietary intake (seed) 0.12:0.04 0.073:0.022 0.035:0.012 0.006+0.002
For compound feed stuff 0.45+0.16  0.0950.029 <0.001 <0.0025
Field 1 0.55¢0.19  0.049+0.015 <0.001 <0.0025
Field 2 0.38:0.13  0.093:0.028 <0.01 <0.0025
Field 3 0.31£0.11  0.091+0.027 <0.01 <0.0025
Field 4 033:0.12  0.1420.04 <0.001 <0.0025
Seeds produced at the development farm
High-quality 0.18:0.06  0.016£0.005  0.05:0.02 <0.0025
Environmental <0.02 0.016+0.005  0.05+0.02 <0.0025
Coarse grains 0.17:0.06 <0.0025
Nongrade 021£0.07 0.067+0.020  0.05+0.02 <0.0025
CONCLUSION

than is consumed daily with food and water (0.004 mg) by
participants in the experimental survey part of the study, who
consumed on average 1,611 and 986 g of food and water per
day, respectively.

The reference dose of super toxic substances (including
cadmium) is determined by their reproductive, neurotoxic,
hematological, cytotoxic, cytogenetic, and immunotoxic
effects. For cadmium, it has been found that it accumulates
in various tissues and organs with low metabolic and
detoxification capacity [25].

Foods are the main source of cadmium intake, up to 90%.
Its elimination rate is low (about 0.001%, mainly in urine),
requiring strict regulation of intake. However, the issue of
the MAC of cadmium is still controversial and there are major
controversies in the scientific community (see Table 3).

Study Limitations

The simulation model is based on the diet of healthy
respondents with adequate eating behavior; cadmium
content in foods is calculated based on average regional
values. This indicates that in real life, the actual exposure
may be significantly higher due to additional sources of
contamination.

DOl https://doiorg/10.17816/ humecob43208

Sunflower has high bioavailability and nutritional value
and improves the quality of nutrition for farm animals and
humans without synthetic supplements. However, the plant
is obviously able to accumulate cadmium, mainly in its
reproductive part, creating a risk, if it is grown in conditions
of anthropogenic pollution.

The analytical stage of the study showed that sunflower
seeds that do not meet health standards for cadmium content
are sold in 40% of cases. The highest level of contamination
with heavy metals was recorded in oilseed varieties grown
near transport infrastructure.

We simulated a case of increased cadmium content in the
diet of respondents by adding a biologically reasonable amount
of sunflower seeds from the studied samples. It should be
noted that the possible daily intake of cadmium is 0.0001 mg
and higher (which in itself does not exceed the MAC) with the
consumption of as little as 50 g of whole sunflower seeds.

The simulation modeling showed that when sunflower
seeds are included in the diet, the daily intake of cadmium
can be as high as 0.011+0.005 mg, i.e. approximately 15.7%
of the MAC (according to WHO) and an average of 31.4% of
the value applicable in the Russian Federation.
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Table 3. Tolerable Daily Intake of Cadmium for Regular Oral Intake

T.31, N2 12, 2024

JKoNorna HenoBeka

Regulation

Reference dose of Cd Country / Regulator

Agency for Toxic Substances and Disease Registry

R 2.1.10.3968-23. 2.1.10. Health of the population in relation to the environment and living
conditions of the population. Assessing public health risks from exposure to environmen-

0.0001 mg/kg United States of America

tal chemicals: Guidelines (approved by Rospotrebnadzor on September 6, 2023)

Office of Environmental Health Hazard Assessment

World Health Organization

Integrated Risk Information System of the U.S. Environmental Protection Agency

per day (federal agency)
0.0005 mg/kg Russia

per day

United States of America
(California)
0.025 mg/kg World Health Organization
per month

0.001 mg/kg United States of America

per day (federal agency)
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AOMO/HUTE/IbHAA UHDOOPMALIUA

Bknap aBTopoB. C.P. AQoHbKMHA — KOHLLENUMA W A13aliH UCCea0BaHus,
cbop AaHHbIX; M.P. flxvHa — KOHLenuus 1 Am3aiH UCCnefoBaHWs, aHa-
M3 JaHHbIX, HanucaHWe Tekcta pykonwey; 3.H. YemaHosa, [.P. Annasposa,
M.N. ActaxoBa — aHanu3 fdaHHblx; T.K. JlapuoHoBa — HanucaHue TeKcTa
pykonucy; P.A. [laykaeB — pefaKTupoBaHue Tekcta pykonmeu; A.C. Oa3-
NbleBa — cbop AaHHbIX. Bce aBTopbl 0406pvnm pykonucs (Bepcuio ans ny-
BNMKaLMK), @ TaKXKe COrNacUNNCh HECTM OTBETCTBEHHOCTb 3a BCE aCneKThbl
paboTbl, rapaHTVpys Haasnexallee pacCMOTPEHWE W peLLeHne BOMPOCOB,
CBA3aHHbIX C TOYHOCTbHO M 106POCOBECTHOCTBIO Nt06OM €€ YacTu.
ITnyeckas akcneprusa. /lccneoBaHne oaobpeHo Ha 3acefaHum buo-
aTndecKoit kommeeum ®BYH «Ydumekuin HAM MeamumHbl Tpyaa v 3Konorim
yenoseKa» (npotokon N2 01-12 ot 23.12.2024).

WUcTounuk ¢puHaHcupoBanua. OTcyTCTBYIOT.

PackpbiTe MHTepecoB. ABTOpbI 3asIBNAIOT 00 OTCYTCTBUM OTHOLLEHWH, [ie-
ATENbHOCTM W MHTEPECOB 3@ MOCNefiHWE TPW Fofa, CBA3aHHBIX C TPETbUMM
JmLaMK (KOMMEPYECKUMM U HEKOMMEPYECKVMM), UHTEPECH! KOTOPLIX MOTYT
BbiTb 3aTPOHYTHI COAEPHKAHNEM CTaTbM.

OpuruHanbHocTb. [1py CO34aHMM HacTosLen paboTsl aBTOpbl He WC-
nosb30Basu paHee OMybAMKOBaHHbIE CBELEHUs (TEKCT, WNIOCTPaLuK,
JaHHble).

[JocTyn K paHHbIM. Bce aaHHble, NOyYeHHbIE B HACTOALLEM WCCeA0Ba-
HWW, [OCTYMHbI B CTaTbe.

TeHepaTUBHbIA MCKYCCTBEHHbIV MHTENNEKT. [Ipy CO30aHMM HACToALLEN
CTaTbW TEXHOJIOMMW TeHEePaTMBHOMO MCKYCCTBEHHOTO WHTEN/EKTa He WC-
Mo/Nb30Bany.

PaccMoTpenue u peueHsupoBanue. Hactosiwas paboTa nogaHa B xyp-
Han B MHWULMATMBHOM MNOPAJKE W PacCMOTPEeHa No 06bIYHOM MpoLesype.
B peLieH3MpoBaHWM y4acTBOBaNM [Ba BHELLHUX PeLieH3eHTa, YeH pefaK-
LIMOHHOM KOMNErnn U HayuHbI peaaKTop M3AaHUS.
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