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Corresponding Author ? Abstract

This study aims to investigate the features of the concept and practical
functioning of the prevention and elimination mechanism of bio-medical
emergencies. The biblio-semantic and analytical methods of the set question
research are used. The mechanisms of medical and biological character
emergencies management depending on the goals of the tools used, as well as
recommendations for optimization of this process, were described. According
to the study results, we concluded that the provision of sustainable socio-
economic society development should go side by side with the creation of a safe
environment, ensuring the implementation of modern biosafety systems, and
harmonizing with international legislation. There are all conditions for rapid
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biomedical protection; creating favorable conditions for the long-term existence of focal infections,
emergencies situation; identification of new forms, increased migration and international trade of
prevention mechanism; food, as well as the spread of natural disasters and catastrophes. One of the

world health organization;  ways to strengthen Ukraine's position may be to work on the creation of a risk
management system in emergencies and bring legislation into conformity with
international and EU legislation.
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1 Introduction

The global human civilization development, along with its positive achievements, has led to the development
of numerous threats to the vital interests of individuals, society, and the state. Among these threats, a
significant place is occupied by the spread of biomedical hazards. Infectious diseases, including new ones,
pose a threat to human development and cause one-third of annual deaths in the world. According to the
World Health Organization, deaths from infectious diseases are the second leading cause of death in some
world countries.

The economic systems of the rapidly developing Pacific region, in particular, such countries as the People's
Republic of China (PRC), Japan, the Republic of Singapore, the Republic of Korea (South Korea), Australia, the
Republic of India are burdened with overpopulation, high urbanization, i.e., climatic conditions and other
factors favorable for the epidemic infections, showing the dangerous situation of the bio-medical emergencies’
spread.

According to the World Bank, up to 50% of children's deaths under 5 years old worldwide are caused by
infectious diseases (respiratory diseases, intestinal infections, measles, rubella, AIDS, and others). Infectious
diseases are 80% of the infant morbidity in this age group. Despite the achievements of clinical medicine, the
problem of the infectious disease remains quite complicated in all countries.

Many microorganisms, including dangerous and especially dangerous infections pathogens, circulate
among humans and animals. Some pathogens have a long history, and others are new to us. However, all of
them deserve attention as researchers and citizens' awareness because the former need to study their
features and propose methods of fighting them, and the latter need to learn the basic rules of protection
against biological threats and protect themselves and their loved ones (Kalinenko & Korobko, 2017).

Literature review

An emergency situation (ES) is a violation of normal living and working conditions of people caused by an
accident, epidemic, natural disaster, etc. In other words, a phenomenon in which there are numerous losses in
the national economy and, above all, there is a destruction of the people's usual life (Shevchenko, 2018).
Emergencies are classified according to the occurrence type, the spreading scale, the level of human loss, and
financial losses (Gunnarsson & Stomberg, 2009; Wang et al,, 2017). Unfortunately, bio-medical emergencies
occupy a significant place among the dangers threatening humanity (Ilyas et al., 2020; Goswami et al., 2021).

Today, infectious diseases are not only a problem of human life and health but also an important socio-
economic problem that affects the individual and the state as a whole (Lopuschnyak et al., 2021). For several
decades, the United Nations has developed and coordinated international policies and strategies to reduce the
risk of emergencies. The most important documents in this area in recent decades are Yokohama Strategy and
Plan of Action for a Safer World (1994); Hyogo Framework for Action (2005-2015): building the resilience of
countries and communities to emergencies; Sendai Framework for Disaster Risk Reduction (2015).

At the moment, the formal legal regulation of natural emergencies processes is rather limited (Kaplan,
2020; Kramer et al,, 2015). Considering the functional branching of this sphere, there are social studies on
both individual components and general state indicators of the "biological well-being" of society, which, in
turn, are indicators of the potential threat of the emergence and spread of BM hazards (Shevchenko, 2018).

The research of the bio-medical emergency response mechanism has attracted the attention of many
scientists around the world. Wu (2017), proposed a method for evaluating the consequences of BM hazard,
considering the cascade effect for emergencies with medium rapidity. Ouyang et al. (2017), and Li et al.

Andriienko, M., Veklych, V., Chernenko, B., Venger, I., & Shchekhovska, L. (2022). Organizational and legal
mechanism of bio-medical emergencies management. International Journal of Health Sciences, 6(1), 336-346.
https://doi.org/10.53730/ijhs.v6n1.4323



338 e-1SSN: 2550-696X L p-ISSN: 2550-6978

(2017), proposed a soft systems methodology (SSM) for safety analysis in the emergency response context.
The SSM introduction led to a more comprehensive assessment of the emergency spread consequences in
terms of a multifactor decision-making problem. Naiwen et al. (2017), studied the achievement of the
emergency after-effects control based on models and methods to reduce the dimensional field of complex
security systems, including those involved in the response to biomedical emergencies. Hsu (2017), conducted
a comparative analysis of disaster prevention and response systems, including biomedical hazard prevention
measures in China, the United States, and the EU. The implication of the organizational and legal mechanisms
of emergencies management is outlined in the works of Strikha et al. (2021), and Arabadzhyiev et al. (2020).

Let us consider the shortcomings and advantages of three- and four-criteria emergency prevention and
response systems, respectively. The predominant algorithm in the scientific community takes into account the
processes of analysis, risk pre-calculation, improvement, and coordination.

The work of Calderon & Johnson (2017), focuses on the multifactor model formation of a large-scale
emergency safety system, with the advantage of considering several factors characteristic of human-machine
chain interaction in its final operation. Hsu (2017), emphasizes the special role of communication mechanisms
and preventive public awareness methods to prevent the spread of the dengue epidemic.

Liu et al. (2017), the paper investigated the dynamics of quality and population indicators and the
dynamics of epidemic emergencies. According to the authors, the main criteria for increasing the
consequences of emergencies are population density and aging. In their work Kalinenko & Korobko (2017),
summarize the social management experience related to the spread of various types of mass emergencies.
They cite the shortcomings of classical administrative management methods and some recommendations to
improve their effectiveness (McGill et al., 1992; Meldrum et al,, 1997).

In Zhuang (2017), research, a two-factor simulation model of the emergencies spread, including bio-
medical ones, was developed based on the Vensim software product. The parameters of the model are not
direct factors affecting the emergencies' consequences, namely all-cause mortality and a generalized measure
of leadership experience in dealing with the consequences of emergencies. Chao (2017), and Wu (2017),
analyzed the use of traditional safety systems in the spread of emergencies, including bio-medical ones. The
research of Ouyang et al. (2017), identified the system's formation parameters. Particular attention is paid to
the information component as an element of the system network. Salvatore et al. (2017), the research
identifies perspectives on Internet technology use, especially its communicative aspect in mitigating the
negative impact of the bio-medical hazards' slow spread. Li et al. (2017), work focuses on the development
and implementation of an information and communication network-based emergency management system.
The scientists Pazinich et al. (2018), provided some practical recommendations for creating a regional early
warning system for BM-type emergencies taking into account modern ICT. Baloye & Palamuleni (2017),
studies have disclosed the issues of dealing with the possible consequences of the BM nature and considered
them as a probable scenario for the development of large accidents at potentially explosive enterprises of the
chemical industry. Important aspects of using the current capabilities of the latest information are GIS and
WebGIS technologies. Liu et al. (2017), investigated some of the communication capabilities of web-based
technologies (WBS) for dealing with the consequences of mass casualty emergencies, taking into account the
changing parameters of urbanization of the affected territory. However, the recommendations given in the
previous study are predominantly sectoral, which is inherent to the peculiarities of the occurrence and
development of emergencies in Pacific countries.

Previous studies have summarized and systematized the theoretical and methodological provisions that
give decision-making the nature of the science-based process and investigated the fundamental models of
science-based management in social systems (Naiwen et al., 2017); the issues of ensuring rational decision-
making by public authorities on the deployment of civil protection forces and means by improving
information support (Hsu, 2017; Primadewi & Biomi, 2021); proposed scientific and methodological
mechanism for choosing the most rational decision on the deployment of civil protection forces and means
(Calderon & Johnson, 2017); criteria for evaluating the effectiveness of public management in an emergency
situation (Ouyang et al, 2017); considered the organization of management in an emergency situation;
studied the work process and content of the emergency prevention and coping system head; proposed a
management process model for protection system of bio-medical emergencies (Gur'ev et al,, 2020; Ermatov &
Abdulkhakov, 2021).
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Emergency management mechanisms consist of the following parts: subjects, objects, functions, aims,
principles, methods, and means of regulatory action. Such mechanisms types are classified according to the
level, method, subject, object, and influence aims. Depending on the situation, these mechanisms are usually
used either simultaneously (in addition) or sequentially (solving a specific problem). Besides scientifically
grounded methodology (understanding what, when, who, and how exactly should act), it is necessary to have
the appropriate personal, organizational, logistical, legal, and support (Ivanova, 2021). Considering the
significant scientific achievements of these scientists, it should be noted that there is a need for a
comprehensive study of the mechanisms for preventing and dealing with bio-medical emergencies.

2 Materials and Methods

This study aims to systematize the data on available mechanisms of bio-medical management and the
selection of such mechanisms' types depending on their goals, and also according to the previous scientific
research, the experience of governing bodies and civil defense forces to develop proposals to improve the
legal and organizational support of the organizational process of interaction between governing bodies during
bio-medical emergencies. During the research, the bibliographic-semantic and analytical research methods of
the stated question are used.

3 Results and Discussions
3.1 Results
Let us consider statistical data on quantitative indicators of classified bio-medical emergencies in Ukraine in

2018-2019. The counts of emergencies in 2019-2020 are given without taking into account the number of
dead and injured persons in state-level bio-medical emergencies caused by SARS-CoV-2 (Fig. 1).
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Figure 1. Number of bio-medical emergencies in Ukraine
Source: Shevchenko (2018)

As can be seen from Figure 1, the number of bio-medical emergencies in Ukraine, excluding the number of
emergencies caused by SARS-CoV-2, is quite high and stable.
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Figure 2. The number of people who died from bio-medical emergencies in Ukraine
Source: Shevchenko (2018)

As can be seen in Figure 2, the number of people who died from bio-medical emergencies in Ukraine,
excluding the number of deaths in state-level bio-medical emergencies caused by SARS-CoV-2, has decreased
from 47 in 2018 to 15 in 2019.
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Figure 3. The number of people affected by bio-medical emergencies in Ukraine
Source: Shevchenko (2018)

As can be seen from Figure 3, the number of people affected by bio-medical emergencies in Ukraine, excluding
the number of victims in a state-level bio-medical emergency caused by SARS-CoV-2, has increased from 744
to 1334 in 2019 (Shevchenko, 2018). The majority of emergency victims are registered in Kyiv (495 people, all
due to bio-medical emergencies related to human measles, salmonellosis, and acute intestinal infections).
Mechanisms of public management response to emergencies consist of elements: subjects, objects, functions,
objectives, principles, methods, and regulatory influence means. Here is a schematic representation of the
mechanism’s types depending on their influence goals (see Fig. 4-6).
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Subjects:
- Emergency management > _
(EM) coordinator of the Obijects:
GESU; SBU, MIA, MO, NSU and

Functions:

Ensuring the readiness of
subordinate forces and facilities to
act in order to prevent and
respond to emergencies

- Epidemic surveillance system public institutions

for infectious and non-
infectious diseases;

- Coordinator of the Ministry
of Health of Ukraing;

- Commission on biosafety and f T
biological protection under

the National Security and _ o ~ Methods: _ _
Defense Council of Ukraine. — disease incidence analysis of the most common infections;

— the investigation of disease outbreaks;

— monitoring the infectious danger of environmental objects and fast-
moving consumer goods; forecasting the change of seasonal and
periodic strains of some epidemic infections;

— premature use of prophylactic medical drugs, sanitary and
epidemiological measures

Legal Framework:
Biosafety legislation; biosafety application and authorization system (GMO state examination and decision-
making system; administrative system; system for information collection, retention, and circulation).

Figure 4. Organizational and legal mechanism to prevent bio-medical emergencies

Subjects:
SBU, MIA, MO, NSU and | > _
public institutions, accident Ol?|ef:ts:
medicine Functions: Victims

Implementation of socio-
psychological measures during
emergencies and overcoming them

1
Methods:

— minimizing the negative physical and psycho-social consequences of
emergencies;

— ensuring free access of the population to information about the
protection of the people and territories;

— arrangement of the required number of treatment facilities during
natural and technogenic emergencies

— provision of emeraencv medical aid.

Legal Framework:
System of legislation enforcement, inspection, and monitoring; education, public awareness and participation in
biosafety decision-making, access to information in this field

Figure 5. Organizational and legal mechanism of response to bio-medical emergencies
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Subjects:

—territorial management | > ]
bodies and subdivisions of Objects:
the GESU; Functions: Victims

— central and local executive Implementation of socio-
authorities psychological measures to
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Police; Road Safety

Department; GESU. -

Methods:
— quality control of food products and alimentary raw materials,
drinking water and water supply sources;
— control of the atmospheric air and precipitation conditions;
—creation and preparation of special medical formations;
—stockpiling of medical and special supplies and equipment;
—control of the environmental, sanitary and epidemic situation.

Legal Framework:
System of legal enforcement, inspection and monitoring; education, system of public awareness and

participation in biosafety decision-making, access to information in this field

Figure 6. Organizational and legal mechanism to overcome the consequences of bio-medical emergencies

As can be concluded from the Figure. 4-6, nowadays, there are several unresolved issues, according to which
territorial and functional subsystems of GESU do not provide effective measures management to reduce the
negative consequences of bio-medical emergencies. The negative evidence of that is the number of victims and
deaths from bio-medical emergencies, which is steadily increasing.

The effective ways to improve arrangements for managing bio-medical emergencies that could include:

e Development and improvement of the state program, planning, and methodological documents on the
state management tasks implementation in biosecurity;

e Improvement of responses to biological threats at the national, regional, and local levels, including
through situational and simulation modeling of biological security parameters;

e Updating state program, planning, and methodological documents, identification of deviations from the
main state planning, and forecasting documents in biosecurity.

One of the ways to improve state management mechanisms in the biosafety sphere is the formation of
adequate information support. The principle of adequate information support for state management in
biosafety must be implemented through appropriate databases. These information sources should cover
biosafety education and research activities (Zinatullina et al., 2021). The effectiveness of government action is
one of the decisive factors in improving biosecurity governance mechanisms (Silvestri et al.,, 2017).

To ensure systematic biosafety governance, the system of authorities should include both national and
local government agencies. At the same time, it is necessary to provide these bodies with state powers to
delimit and distribute managerial functions. Legislation of Ukraine in the field of population protection from
anthropogenic and natural disasters is based on the Constitution of Ukraine, the Law of Ukraine "On
protection of population and territory from anthropogenic and natural disasters” and other normative and
legal acts.

To effectively fulfill the civil protection tasks, reduce material costs, and prevent damage to objects,
material and cultural values, and the environment in emergencies of natural, technogenic, and social nature,
central and local executive authorities, local self-government bodies, their subordinates, enterprises,
institutions and organizations regardless of ownership, voluntary rescue detachments, provide notification
and information, monitor biological hazards and laboratory control, provide housing in emergency shelters,
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evacuation, technical, medical, psychological, biological, environmental, radiation and chemical protection
(Shamshurina et al., 2021; Widana et al., 2021). Scientists of different professions and political preferences
agree that the destruction of the environment is the result of the scientific and technical process of mankind,
which led to the crisis. It is a one-sided, purely technical crisis of humanity and the choice of a false and
destructive strategy of conquering nature, which has led to the breakdown of the organic unity of humanity
with the bio-energetic environment that feeds it and may ultimately lead to tragic consequences.

3.2 Discussions

Thus, considering organizational and legal mechanisms of prevention and overcoming the consequences of
emergencies, we have studied the views of scientists about this issue. In particular, Martynenko (2020)
outlines promising directions for the development of mechanisms of state emergency management. The
author defined legal, organizational, and administrative mechanisms of state management in the civil
protection field and showed their interconnections. Yeremenko et al. (2019), also explore the conceptual
analysis of public administration mechanisms in emergencies, noting that public administration mechanisms
are of these types: regulatory, organizational, information and analytical, communication, economic, and
resource mechanisms. The importance of the organizational and legal mechanisms of emergencies
management in EU countries is summarized in the scientific works of Kubiv et al. (2020), Ksonzhyk et al.
(2021), Kliuchnyk et al. (2021).

The study systematizes the types of such mechanisms depending on the impact goals. Allocation of
separate prevention mechanisms, response, and management of the bio-medical emergencies consequences
showed some weaknesses in existing mechanisms, which require optimization. Considering their importance,
these aspects should be the subject of further scientific research (Hashemi et al., 2019; Cai & Terasaki, 2005).

Taking this into account, we argue that the protection of population and territories from the emergency
impact is now acquiring a global character. The protection of the population in different countries and around
the world can only be guaranteed by joint efforts through international measures to prevent and respond to
transboundary emergencies.

4 Conclusion

The analysis of the specifics of state risk management mechanisms for emergencies of anthropogenic and
natural origin in modern conditions indicates the need for additional studying of this issue. Firstly, the existing
emergency risk management mechanisms require improvement because they must be flexible enough to
influence different aspects of the condition and dynamics of global processes. Among these threats, the
dangers of bio-medical origin occupy a significant place. Therefore, given Ukraine's desire for European
integration, it is necessary to build a model of public administration that ensures safety and complies with
European standards.

The aim of quality emergency response management requires a systematic approach to coordination and
organization of interaction between all structural subdivisions of central and local executive authorities, local
self-government bodies, and civil protection forces. It is suggested that the employees of governing bodies
develop and refine in advance and during the implementation of tasks the interaction plans of governing
bodies and civil protection forces of functional and territorial subsystems, their subdivisions to combat
specific problems of emergencies, and when developing these plans ensure a clear distribution of powers
between the participants of deployment. protection, and during the command and staff exercises to plan the
drafting of scenarios of emergencies and the use of rational interaction methods.
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