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This study raises the issues of occupational risks and the new approaches to 
their assessment, improving research methods in this direction. The 
relevance of the stated subject is due to a wide variety of situations that arise 
in modern industries and have a high degree of risk for employees of 
enterprises. The purpose of this study is to determine new approaches to 
occupational risk assessment, as well as to study various aspects of 
improving production activities in the context of using new methods for 
assessing the degree of risks. The leading scientific method is a combination 
of analytical and logical approaches to the set of issues brought into the topic 
of this study. The main results of this study: identification of new, effective 
methods for assessing the degree of risks of occupational injuries and 
estimation of the level of occupational injuries at Ukrainian enterprises in 
2020 and several previous years. Prospects for further study in this direction 
introduce methods for assessing the real level of occupational risks in the 
production sphere, in order to reduce the total number of situations 
associated with risk for workers of modern industrial enterprises that arise 
in the process of conducting work activities. The applied value of this study 
lies in the possibility of the subsequent practical application of the obtained 
results, in order to form the basis for the safe implementation of professional 
activities by employees of enterprises and organizations operating in various 
spheres of the economy, industry, and production. Identification of various 
aspects of occupational risks assessment in various areas contributes to the 
elimination of such risks and prevents their occurrence in the future. 
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1. Introduction 

*Today, the issues of improvement and search for 
new approaches and methods for occupational risk 
assessment are an urgent problem, due to the 
prevalence of industrial injuries and the need to 
search and implement effective methods to combat 
this phenomenon. At the same time, it is precisely 
the improvement and modernization of the currently 
existing occupational safety and health management 
system (OSH MS) of modern industrial enterprises. 
The transition from factual registration of injuries to 
risk management and the development of preventive 
measures to reduce the impact of production 
conditions on employee health is the main task 
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(Staseva and Filatova, 2018). It is the search for new 
approaches to occupational risk assessment that is 
the main task of an OSH MS today, requiring a timely 
solution with the implementation of the results 
obtained on a practical level (Martinez Montes et al., 
2007; Liba et al., 2019; Lutkovska, 2020). 

In this context, the OSH management system of a 
modern industrial enterprise should be viewed 
exclusively as an important, but only primary, 
element of the process of creating healthy and safe 
working conditions (Klimova et al., 2018; Polukarov 
et al., 2020). This system aims to determine the 
grounds for providing guarantees and 
compensations to workers in harmful and hazardous 
working conditions and does not take into account 
the risks of injury. Today, working conditions with a 
risk of injury in terms of such parameters as noise, 
infrasound, vibration, etc., can be assessed as 
acceptable, therefore, measures to reduce risks and 
injuries will not be developed (Martyn, 2018; Bakiko 
et al., 2020; Lin et al., 2021).  
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A qualitative assessment of the degree of 
occupational risk requires the collection of objective 
data in order to make an informed decision to 
determine how to overcome such risks (Teplyakova 
and Turyanskaya, 2018). The choice of methodology 
in each specific case is determined by the belonging 
of a particular enterprise to a certain economic 
sector and the nature of the production processes 
taking place at this enterprise. Working conditions at 
enterprises in various spheres of the economy may 
vary depending on a number of factors that 
ultimately determine the risks of conducting work 
activities in each specific case. Most often, statistical 
analysis of the accident rate at the enterprise is used 
for occupational risk assessment (Loktionov and 
Kondrateva, 2020; Wang et al., 2020). The 
advantages of this method include the ability to 
obtain clear trend data that is taken for analytical 
research. Statistical analysis of data on injuries 
makes it possible to study the conditions conducive 
to the occurrence of accidents both for individual 
categories of workers, and for specific industrial 
sectors (Teplyakova and Turyanskaya, 2018). At the 
same time, it is not possible to track the patterns of 
occurrence of injuries and, as a result, prevent work-
related fatalities, injuries, and diseases without the 
collection of statistical information on various 
indicators. These include time and place of injury, 
gender, age, qualifications of the injured person, type 
of work performed, type, and reasons of the incident 
(Dautbayeva-Mukhtarova et al., 2013; Fentsyk, 
2018). The introduction of such a method allows 
obtaining an overall picture of an accident, tracking 
the rise in work-related injuries, its dynamics, 
without revealing the conditions for activities that 
have caused injuries and accidents. Subsequently, an 
in-depth analysis of various causes of injuries at 
industrial enterprises contributes to the 
development of a whole range of measures to 
prevent industrial accidents (Velykanova, 2020; 
Zaburanna et al., 2020). 

International practices in the field of occupational 
safety at industrial enterprises are developing a set 
of preventive measures, which allow to properly 
assessment the degree of risks characteristic of 
specific employment conditions. New approaches to 
the development of risk management systems are 
integrated into the structure of the enterprise 
management system in general and into the 
structure of occupational safety at the enterprise in 
particular. Today, the Guidelines on occupational 
safety and health management systems, ILO-OSH 
2001, developed by the International Labour 
Organisation, are in force (Staseva and Filatova, 
2018; Chitaka et al., 2018; Kruzhilko et al., 2020). 

Occupational risks assessment in the context of 
the new approaches, improvement of the 
methodological principles, presupposes a 
comprehensive study of the issue, in accordance 
with the modern requirements and the increasing 
need to form work environment that meets the 
current technological realities. 

2. Literature review 

A review of the available materials on 
occupational risks and the search for new ways to 
assess, prevent, and overcome them allows us to 
consider the variety of opinions expressed by 
researchers. So, Staseva and Filatova (2018) studied 
occupational risks, note that "Assessment of 
occupational risks is a system of measures that 
provide for a special assessment of working 
conditions, assessment of injury risks, assessment of 
the safety of employees, assessment of individual 
occupational risks of employees" (Staseva and 
Filatova, 2018; Storozh et al., 2018). The authors also 
point to the link between risk factors at enterprises 
and safety measures. "Risk assessment is a 
consistent analysis of working conditions and the 
accompanying factors that may harm employees. At 
the same time, the employer has the opportunity to 
assess and analyze the precautions taken. Workers 
and other persons employed at the enterprise have a 
legal right to protection from harm that may be 
caused in the course of work activities and also have 
a right to reasonable safety measures" (Staseva and 
Filatova, 2018). 

In turn, Teplyakova and Turyanskaya (2018) 
studied the working conditions of a construction 
organization, came to the conclusion that "an 
analysis of the causes of occupational injuries leads 
to the conclusion that each accident is preceded by a 
number of errors and violations of labor protection 
requirements, as well as working conditions. For a 
more detailed study of the conditions for the 
occurrence of injuries, the available official statistics 
are insufficient. In this regard, the use of in-process 
control materials and the results of a special 
assessment of working conditions (SAWC) for risk 
assessment allows a deeper understanding of the 
conditions, sources, and causes of injuries" 
(Teplyakova and Turyanskaya, 2018). At the same 
time, "the main task of the new OSH MS is the 
transition from responding to occupational injuries 
and diseases to injury risk management of 
employees using employers' interest in improving 
working conditions and mechanisms of social 
partnership" (Teplyakova and Turyanskaya, 2018). 

Assessing professional risks in the occupational 
safety management system at the enterprise, 
Bulanova et al. (2019) indicated the presence of 
various options for assessing the degree of 
occupational risks at industrial enterprises. 
According to the team of authors, "There are various 
methods, approved by the occupational safety 
standards, for assessing occupational risks as 
constant factors of the work environment. They are 
designed to determine the degree of risk exposure of 
workers and the risk category" (Bulanova et al., 
2019; Macpherson et al., 2021). Here, the authors, in 
relation to the functioning of the occupational safety 
system, note "The OSH MS have several tools in 
possession, with the help of which the information 
flows necessary for assessing and making decisions 
on improving working conditions are formed. Each 
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data collection mechanism is unique in its own way, 
but not universal; each of them has its 
disadvantages. Therefore, in these conditions, an 
integrated approach that would improve the system 
for assessing the safety and comfort of work is 
required. One of the tools (with some limitations) 
can be the calculation of occupational risks" 
(Bulanova et al., 2019; Deng et al., 2020). 

Thus, the researchers emphasize the fundamental 
importance of the tools of the OSH system at the 
enterprise for assessing the quality of working 
conditions and improving approaches to the 
assessment of industrial risks. In general, the review 
of the available literature clearly demonstrates the 
variety of approaches to assessing occupational 
risks. It has a positive effect on the depth of the study 
and contributes to the qualitative disclosure and 
development of a system of views on the issues of 
occupational safety at industrial enterprises. 

3. Materials and methods 

The task of this study is to consider the 
assessment of occupational risks in the context of 
finding new approaches to the resolution of the 
issues of occupational safety at an enterprise. This 
includes the formation of a methodology for solving 
a set of practical tasks to improve the safety of 
industrial enterprises. 

The basis of the methodology of this study is a 
combination of analytical and logical approaches to a 
set of issues under consideration. An in-depth 
analytical review of information sources available 
within the declared subject matter was carried out. 
The fundamental aspects of occupational risk 
assessment at industrial enterprises and the 
possibilities of their prevention have been 
highlighted. Application of analytical approach 
within the framework of this study allows to reveal 
the essence of the questions stated in its subject 
matter and contributes to the formation of the initial 
results and conclusions. A significant amount of 
information was taken from the scientific 
developments of foreign authors who conducted 
similar studies on the dangers of occupational risks 
and the search for approaches to their prevention 
and elimination. In order to form the most objective 
picture of the study and to facilitate the perception 
of information, all papers of foreign authors taken 
for research were translated into English. 

The issues of occupational safety and associated 
risks were considered on specific examples that took 
place in the activities of industrial enterprises in 
various sectors. Therefore, the analytical approach to 
the identification of the main aspects important for 
this study is the most acceptable from the standpoint 
of analytical identification of new approaches to 
addressing issues of occupational safety. The logical 
approach contributes to the forms of the final 
conclusions of this study, their structuring and 
division into main and secondary aspects. Logical 
structuring is necessary to form a clear idea of the 
sequence of presentation of the results and create a 

complete picture of this research. The chosen 
approaches meet the assigned tasks and make it 
possible to get an optimal idea of the sequence of 
stages in consideration of the issues mentioned 
above. In addition, this choice of research methods 
can serve as a basis for further study in this 
direction. The practical application of this scientific 
methodology makes it possible to find and 
objectively assess the degree of risks at industrial 
enterprises. It will contribute to the search for 
optimal solutions in the direction of increasing the 
safety of enterprises, reducing the risk of 
occupational injuries, and creating optimal working 
conditions in various industries. 

The materials and methods of this paper will be 
useful for conducting studies in the field of 
occupational safety and reducing the risk of 
occupational injuries at industrial enterprises. They 
can also be used to develop effective measures to 
prevent occupational injuries and create conditions 
necessary for the safety of workers and service 
personnel of enterprises. In general, this will 
positively affect the development of the economy 
and improve working conditions at enterprises of 
various industrial sectors. 

4. Results and discussion 

The study of the issues of occupational risk 
assessment in the context of improving the 
methodology for its management and search for new 
approaches to highlighting this issue gave the 
following results. 

As a rule, risk assessment at industrial 
enterprises is based on the need to comply with the 
following stages: 
 
 Production control carried out in accordance with 

industry standards and regulations adopted at a 
particular enterprise; 

 State sanitary and epidemiological control over the 
activities of enterprises in a specific sector; 

 Sanitary and epidemiological assessment of the 
equipment of the industrial enterprise; 

 Assessment of the quality of products and their 
conformance with the permissible volume of 
rejects in the specific type of product; 

 Special assessment of working conditions at the 
enterprise carried out in accordance with industry 
standards; 

 Periodic medical examination of employees of 
enterprises in order to identify injuries received at 
work. 

 
The methodology for calculating risk indicators at 

industrial enterprises should be formed taking into 
account the following factors: 
 
 The sector of the industrial enterprise; 
 Assessment of working conditions at an enterprise 

of specific industrial sector; 
 The number of employees at an enterprise; 
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 Criteria of safe working conditions at a specific 
industrial enterprise. 

 
The criteria of the safe working conditions at the 

enterprise include: 
 
 Conditions for protecting the life of employees; 
 Conditions for the preservation and restoration, if 

necessary, of the functional capabilities of 
employee's organism; 

 Preliminary estimation of the subsequent life 
expectancy of employees of a particular enterprise, 
after their dismissal or retirement. 

 
To assess the class of occupational risks, an 

integral value should be used, which is calculated by 
the Eq. 1: 
 
Iv  = (ΣCDI/ΣSF)100%                                                               (1) 
 

where: Iv is integral value, ΣCDI is compensation for 
damage incurred by insured workers of an industrial 
enterprise as a result of accidents and occupational 
diseases, which was accrued in a specific industry 
during one calendar year, ΣSF is the size of the salary 
fund in the industry from which admission to the 
social insurance fund was placed within one 
calendar year. 

This integral value is an indirect estimate of the 
current accident rate at an enterprise in the current 
calendar year. Its definition makes it possible to 
attribute a specific industrial enterprise to a specific 
group of occupational risks. 

To assess the occupational risk of employees 
involved in the production activities, a number of 
generalized indicators should be taken into account, 
such as: 
 
Cr: Coefficient of the accident rate at an enterprise;  
Cfo: Coefficient of the accident rate at an enterprise, 
with the fatal outcome; 
Si: Severity of injuries sustained as a result of 
industrial accidents; 
Iom: Index of occupational morbidity at an enterprise. 
 

Calculation of the value of the last parameter 
gives grounds to estimate the degree of occupational 

risks of health deterioration as a result of work 
activities: 
 
Iom = 1/Cs×Cf                                                                                    (2) 
 

where, Cs is the coefficient of the severity of the 
identified occupational disease; Cf is the coefficient 
of the frequency of detection of such occupational 
diseases. 

If the parameters directly proportional to the 
presented characteristics will act as the values of Cs 
and Cf, Eq. 2 takes the following form: 
 
Iom= Cs×Cf                                                                                          (3) 
 

The formation of a methodology for assessing the 
degree of risk involves the creation of a model of the 
mechanism of the occurrence of the probable 
occupational risk, which can be schematically 
represented in the following form (Fig. 1): 

 

 
Fig. 1: Potential hazard diagram 

 

In this context, a hazard is an exposure that can 
cause injury under certain conditions. The risk factor 
creates the conditions for the implementation of the 
hazard factor in the form of an occupational injury 
with a high probability of occurrence. 

From this perspective, it seems appropriate to 
provide data on workplace injuries by the type of 
economic activity in Ukraine for the first half of 
2020. 

The data presented in Table 1 indicate relatively 
low rates of workplace injuries in Ukraine in 2020. 
This is facilitated by the implementation of new 
methods for assessing the quality of the occupational 
safety system in industrial production and other 
sectors of economic activity. New approaches to the 
assessment of the degree of risks help to reduce the 
overall level of occupational injuries at enterprises in 
Ukraine and create conditions for the improvement 
of industrial production safety (Kucher and Zamrii, 
2020). 

 
Table 1: Data on workplace injuries by the type of economic activity in Ukraine for the first half of 2020 

Economic sectors 
Loss of labor capacity for one working day in relation to 1000 

employees 
Of the specified number, fatalities per 1000 

employees 
Industry 2.5 0.006 

Construction 3.8 0.235 
Agricultural 
production 

3.0 0.165 

 

Fig. 2 shows the accident rate in industrial 
production in Ukraine according to statistics for 
2017:2020. The indicators are presented for 
workers who have lost the labor capacity for one 
working day in relation to 1000 employees. 

The data presented in Fig. 2 testifies to the 
emerging trend in recent years towards a decrease 
in occupational injuries in Ukraine. This is facilitated 

by the improvement of the safety control systems of 
industrial enterprises and the gradual introduction 
of new methods for timely risk assessment. In 
general, the issues of controlling the risks of 
occupational injuries at enterprises of various 
spheres of economic activity in Ukraine are under 
the jurisdiction of special services that constantly 
monitor production activities to timely identify and 

Potential 
hazardous 
situation 

Hazard 
factor 

Risk 
factor 
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prevent the occurrence of risks. In addition, the tasks 
of the management include constant control over the 
state of the labor safety and the quality of its 
performance. It helps to reduce the overall rate of 
injuries at industrial enterprises (Lialiuk, 2020). 

 

 
Fig. 2: Dynamics of accidents at industrial enterprises in 

Ukraine according to statistics for 2017-2020 
 

Thus, the issues of risk assessment in the 
industrial sector are the responsibility of 
occupational health monitoring systems at 
enterprises. Their responsibilities include 
monitoring the current situation with the risks of 
occupational injuries and the development of 
research methodology in this area. The development 
of new approaches to the study and competent 
coverage of the risks of occupational injuries 
contributes to an increase in production safety at 
enterprises of various sectors of the Ukrainian 
economy. In the future, improvement of the 
methodology for assessing occupational risks, in the 
context of the search for new approaches to a given 
subject, can expand the base for further scientific 
inquiries in this direction (Puhachevska et al., 2020). 

A qualified discussion of the issues of 
occupational risk assessment from the standpoint of 
a search for new approaches to highlighting a given 
topic and improving the existing methodology 
contributes to the most complete disclosure of the 
conditions for its further development. In particular, 
some researchers propose to introduce a model for 
assessing occupational risks in enterprises. So, 
Trushkova (2012) noted that "many experts propose 
to introduce a specific value of human life in 
monetary terms. This approach raises objections 
among a certain circle of people who argue that 
human life is sacred and financial transactions in this 
regard are unacceptable" (Trushkova, 2012; Ricco et 
al., 2020). A similar position can be traced in the 
study of Chernyshenko and Zanina (2017), dedicated 
to the issues of a special assessment of working 
conditions and occupational risks in the OSH MS at 
enterprises of various economic sectors. According 
to the researchers, "An innovative approach 
ensuring the work safety is based on the assessment 
of the health of employees and the working 
conditions of each workplace" (Chernyshenko and 

Zanina, 2017). Thus, the authors agree on the 
importance of the life and health of employees as the 
primary elements in the activities of the 
occupational safety system at enterprises. 

Foreign authors also note the importance of the 
OSH at enterprises in the context of reducing 
occupational injuries. In particular, the team of 
authors represented by He et al. (2020) noted 
"accumulated practical experience in the study of 
industrial safety indicates that the practical 
implementation of workplace monitoring is the key 
to occupational risk mitigation" (He et al., 2020). In 
turn, Martinelli et al. (2020) studied the efficiency 
and economic value of various systems of poultry 
farming indicate that "without a qualitative and 
timely assessment of industrial risks to the health of 
employees, the operation of any enterprise is not 
possible" (Martinelli et al., 2020; Ahmad et al., 2021). 

Shkrabak (2008) investigated the issues of 
occupational risks in the agro-industrial complex, 
points out the fact that "The versatility of 
occupational safety is closely related to the socio-
economic situation of enterprises and industries. 
The latter largely determine the effectiveness of 
preventive safety measures. It is the state of the 
economy, fixed assets, the environment, the quality 
of training, staffing, and scientific support that makes 
possible to determine the strategic and tactical 
aspects of prevention and, in some cases, the 
elimination of industrial injuries" (Shkrabak, 2008; 
Wang and Boukamp, 2009). In addition, the author 
identifies the most effective ways to address injuries 
in the workplace. According to the researcher, "... at 
this stage, the most promising way is the provision of 
engineering and technical security measures without 
detraction of others" (Shkrabak, 2008). Teplyakova 
and Turyanskaya (2018), examined the issues of 
occupational safety in the workplace in relation to 
enterprises in the construction sector, note "The 
main purpose of occupational risk assessment is to 
provide, on the basis of objective evidence, the 
information necessary to make an informed decision 
on ways to reduce risk". Such an assessment is 
decisive in the development of new methods for 
studying industrial risks. Without collecting a 
sufficient amount of information on risk levels, it is 
impossible to create and then implement a coherent 
system for their prevention and elimination. 

A similar opinion is expressed by Staseva and 
Filatova (2018); deal with the issues of determining 
the degree of occupational risks, based on a special 
assessment of working conditions. According to the 
authors, "Any production may need to use new 
equipment, new chemicals, and procedures, which 
can lead to new risks. Therefore, in any production, 
the employer needs to regularly review current 
activities, so that it will be possible to make timely 
adjustments. The employer should periodically 
analyze the current situation in the workplace in 
order to ensure the relevance of the occupational 
safety policy at the enterprise. Based on the severity 
of risks in the workplace, priorities can be set to 
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eliminate them entirely or partially" (Staseva and 
Filatova, 2018). 

Thus, researchers agree on the need for the 
collection and systematization of information on 
injuries at industrial enterprises, to develop and 
implement a system for the prevention of risks and 
their subsequent elimination. Also, further study in 
this direction will contribute to more complete 
disclosure of a given topic and an in-depth analysis 
of occupational risks, in the context of finding ways 
to prevent and eliminate them. 

5. Conclusion 

The study of occupational risks, in the context of 
their assessment and the search for ways to improve 
research methodology in this direction, has led to the 
following conclusions. Assessment of occupational 
risks in industries in various sectors of the economy 
is assigned to the system of occupational safety at 
enterprises. The safety of the enterprise itself, as 
well as the health of its employees, largely depends 
on the operation of this system. The introduction of 
new approaches to the improvement of such systems 
involves an emphasis on a number of aspects, the 
key ones among which are the following. Firstly, to 
form a qualitative methodology for assessing the 
level of occupational risk, it is necessary to collect 
reliable statistical information on the number of 
accidents at each enterprise during a given period of 
time and the reasons for their occurrence. Secondly, 
it is necessary to develop and implement a set of 
measures for conducting introductory briefings, both 
for employees of enterprises and for employees of 
the occupational safety system. Thirdly, a general 
increase in the production culture and improvement 
of material and technical equipment should reduce 
occupational risks. 

The qualifications of the personnel of industrial 
enterprises are also essential in occupational risk 
assessment, as well as for preventing accidents and 
reducing the level of workplace injuries. A 
qualitative assessment of statistical information on 
the number of industrial accidents, injuries, and the 
causes of their occurrence contributes to an accurate 
determination of the level of production culture of 
each enterprise, which, in turn, is a reliable basis for 
the development of a system for assessing risks and 
ways to reduce them. In general, at the enterprises of 
various spheres of the Ukrainian economy in recent 
years, there has been a clear trend towards a 
decrease in the level of occupational injuries, which 
is evidence of the professionalism of work safety 
services at industrial enterprises. The need to 
introduce new equipment at enterprises contributes 
to an increase in the level of production risks, 
creating the preconditions for an increase in 
occupational injuries. In this context, a general 
increase in the level of production culture, 
qualification, and professionalism of employees is of 
great importance. An assessment of the level of 
occupational risks should be carried out taking into 
account these factors, as having a significant impact 

on the entire structure of the activities of any 
industrial enterprise as a whole. The methodology 
for assessing the level of occupational risks involves 
a periodic analysis by the management of the 
enterprise of its current state, in order to determine 
the current relevance of the policy of the work safety 
service at the enterprise. 

To improve the quality of its functioning, it is 
necessary to periodically make adjustments to its 
activities, taking into account changes in the 
operating conditions of the enterprise itself. Analysis 
of literature on the risks of the enterprise's activities 
creates the initial base for the assessment of such 
risks. Conducting a primary analysis is necessary to 
clarify the most significant risks of professional 
activity, as well as the reasons for their occurrence 
and ways to overcome them. Often at enterprises, 
there are specific risks due to the specifics of the 
activities of each specific enterprise, which can cause 
the development of occupational diseases in its 
employees. Assessment of the factors of occurrence 
of such risks consists in determining the factors that 
influence the frequency and nature of the occurrence 
of occupational risks, their impact on the activities of 
the enterprise as a whole. In this case, only the 
factors that have the greatest impact on the safety of 
life or the danger of working conditions should be 
taken into account. 

Amendments to the Labour Code should improve 
the efficiency of the safety system at enterprises in 
various sectors of the economy. This will create a 
legal basis for the development of new methods to 
improve the occupational safety systems at 
enterprises. This, ultimately, should lead to an 
increase in the level of industrial safety and reduce 
occupational risks, up to their complete or partial 
elimination. Such a measure should pursue the task 
of preserving the health of employees since it is the 
human factor that is key in assessing the level of 
occupational risks and improving methods of their 
prevention and elimination. 
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