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FEATURES OF THE ASSESSMENT OF OCCUPATIONAL RISKS 
UNDER  HAZARDOUS WORKING CONDITIONS

Purpose. To improve the process of assessing occupational risks caused by hazardous working conditions, taking into account 
the exposure of hazardous factors, as a quantitative characteristic of the intensity and duration of the hazardous factor, and the 
available results of certification of workplaces in terms of working conditions.

Methodology. Theoretical studies are based on the use of the basic provisions of probability theory, methods of mathematical 
modeling, statistical processing of indicators of occupational morbidity and methods of risk assessment by constructing a matrix 
of consequences/likelihood according to the ISO 31010:2013 standard.

Findings. A matrix of consequences/likelihood for assessing the overall occupational risk to the health of employees caused by 
hazardous working conditions is proposed, which includes five indicators characterizing the severity of the consequences, and five 
indicators characterizing the probability of an event (qualitative and score ones). The peculiarity of the matrix is that the probabil­
ity score directly reflects the multiplicity of exceeding the permissible values of hazardous production factors established by regula­
tory legal acts which characterize working conditions.

Originality. A new approach to determining the seriousness of the consequences of hazardous production factors has been 
proposed, which consists in taking into account the regularities of occurrence of occupational and work-caused morbidity of work­
ers and the existing mechanisms for its prevention. The relationship between the prevalence of certain types of occupational mor­
bidity of workers and specific working conditions (exposure to factors of the production environment) has been established.

Practical value. The results of the study allow employees of safety departments to assess the overall occupational risk to the 
health of employees, caused by hazardous working conditions, directly on the basis of the available cards of working conditions 
obtained as a result of certification of workplaces on working condition. Based on the results of the assessment, it is possible to 
determine the permissible time of the employee’s work in hazardous working conditions, for which the permissible value of the risk 
of occupational disease is not exceeded.
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Introduction. According to the International Labor Organi­
zation, about 2.8 million people die annually in the world as a 
result of exposure to hazardous and harmful production factors 
persons [1]. It is characteristic that the mortality rate of workers 
from occupational diseases is more than 6.5 times higher than 
the mortality rate from occupational injuries [1]. This indicates 
the low effectiveness of measures and means to prevent the oc­
currence of occupational diseases. One of the reasons for this is 
the imperfection of existing approaches to assessing occupa­
tional risks caused by hazardous working conditions.

The concept of risk is now extremely widely used in all 
spheres of economic activity, including to assess the current 
state of working conditions and safety in the workplace and 
forecast their changes in the implementation of safety mea­
sures and means, the economic feasibility of measures aimed 
at improving the safety of equipment and the introduction of 
new safe technological processes.

According to DSTU ISO 45001:2019 [2], occupational 
health and safety risk is defined as a combination of the prob­
ability of occurrence of a hazardous event or work-related im­
pact and the severity of the injury and deterioration of health 
that may be caused by the event or impact.

The risk management process is widely used in occupation­
al health and safety management systems to substantiate man­
agement decisions to reduce the level of injuries and occupa­
tional diseases [3, 4]. There are a significant number of different 
approaches to risk management, the choice of which for organi­
zations is not limited by law [5, 6]. An important condition for 
choosing one or another approach is its effectiveness and com­
pliance with the working conditions at a particular facility.

In accordance with DSTU ISO 45001:2019 [2], certain re­
quirements for the risk management procedure are established 
for occupational health and safety management systems. It is 
usually carried out in several steps: identification of dangerous 
and hazardous factors, determination of the consequences of 

their impact on employees, risk assessment, justification of pre­
ventive and protective measures, verification and improvement 
of the previous stages [7, 8]. To do this, the employer must have 
reliable and reasonable ways to identify risks in each workplace, 
as well as be able to analyze and, accordingly, manage them.

The variety of hazard manifestations corresponds to the va­
riety of risk assessments, which is reflected in their classifica­
tion. In the field of risk analysis, depending on the purpose, a 
wide variety of criteria are used, according to which their clas­
sification is carried out [9]. In the field of occupational health 
and safety, the concepts of occupational risk and occupational 
risk are widely used. According to DSTU 2293:2014 [10], pro­
duction risk is defined as the probability of damage to the 
health of an employee in the course of employment, damage to 
property, the environment, which is caused by the harmfulness 
and/or danger of production and technological processes. Oc­
cupational risk, according to the current Hygienic Classifica­
tion of Work [11], is the probability of violation (injury) of the 
employee’s health, taking into account the severity of the con­
sequences due to the adverse effects of factors of the produc­
tion environment and the work process. The latter concept is 
harmonized with the concept of risk defined by international 
standards [2]. This leads to the fact that now the main focus is 
on the assessment and management of production risks.

Literature review. General requirements and recommenda­
tions for risk assessment in the occupational health and safety 
management system are set out in DSTU IEC/ISO 31010:2013 
Risk management. Methods of general risk assessment (har­
monized with IEC/ISO 31010:2009) [12]. The risk assessment 
process is defined as the sequential execution of the stages of 
identification, analysis and determination of risk. Identifica­
tion is the process of identifying, recognizing, and describing 
risks. Analysis is the process of determining the nature and 
level of risk. Risk analysis consists of determining the conse­
quences and their probabilities in relation to identified risk 
events, taking into account the availability and effectiveness of 
safety measures, as well as the level of risk. In this case, the 
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level of risk is determined by a combination of results regarding 
the probability and consequences of the identified events [12].

In accordance with this, risk assessment is a thorough 
study of the factors that, under certain conditions, can cause 
harm, in order to assess the sufficiency of decisions already 
taken or the application of additional precautions aimed at im­
proving working conditions and safety. To do this, the employ­
er must have reliable and reasonable ways of determining oc­
cupational risk in each workplace, as well as be able to analyze 
and, accordingly, manage them.

DSTU IEC/ISO 31010:2013 [12] provides examples of 
more than twenty different methods that are recommended for 
general risk assessment and signs of choice of assessment 
methods. It should be noted that in order to assess risks using 
most of these methods, employees need to have a thorough 
training in mathematics and probability theory. Therefore, for 
the risk assessment process, expert methods should be used in 
the form of separate methods and their combinations accord­
ing to the criteria of applicability [13].

In scientific publications on occupational risk assessment, 
the consequences/likelihood matrix and the “Bow Tie” model 
are often used [14, 15].

Scales for consequences/likelihood can have 3, 4, 5 or 
more levels. To rank risks, first find a sign of a consequence, 
and then determine the probability with which this conse­
quence occurs.

Also, according to the ISO 31010 standard, two types of 
risk indicators can be used for risk analysis in occupational 
health and safety management systems: quantitative or quali­
tative (for example, low risk, tolerable, significant, critical, 
catastrophic or other similar assessments). Occupational safe­
ty and health specialists mostly use expert methods for obtain­
ing estimates based on the analysis of the values of frequency 
and cost risk indicators and subjective risk perception.

The analysis of scientific publications devoted to the issues 
of occupational risk assessment shows a fairly significant num­
ber of them. This is primarily due to the lack of uniform simple 
methodological approaches that can be used to assess occupa­
tional risks. It is necessary to highlight one more characteristic 
feature identified in the process of analysis. It lies in the fact that 
the authors mainly pay attention to the assessment of occupa­
tional risk caused by the impact of hazardous production factors 
on workers, and in the analysis of occupational risk caused by 
hazardous production factors, similar approaches are used [4].

For example, the matrix of consequences/likelihood for 
assessing occupational risk caused by hazardous working con­
ditions, which is given in [4], includes six qualitative indicators 
that characterize the severity of consequences, and six qualita­
tive indicators that characterize the probability of an event. At 
the same time, both the severity of the consequences and the 
probability of occurrence of occupational diseases were deter­
mined on the basis of the value, level or magnitude of the haz­
ardous factor. This approach is valid for random (stochastic) 
events, when the severity of the consequences and the proba­
bility of the event are independent indicators. In this case, the 
severity of the consequences and the probability of the event 
are not independent events.

As a rule, consequences/likelihood matrices [12] contain a 
scoring and/or qualitative risk assessment and, accordingly, a 
scoring and/or qualitative assessment of the severity of conse­
quences and the probability of events. At the same time, the 
value of the risk score depends on the adopted scale for conse­
quences and probabilities. In different organizations, in the 
practical application of the matrix of consequences/likelihood 
for risk assessment, there are quite different scales for assessing 
consequences and probabilities. The most commonly used 
scales are linear with a change in scores, for example, in the 
range from 1 to 5. In this case, the maximum score correspond­
ing to the critical risk is 25 [4]. When using other scales for scor­
ing assessing consequences and probabilities the maximum risk 
score is sometimes in the tens of thousands. All this requires ad­

ditional calculations to determine the level of risk in the gener­
ally accepted range of scales, i. e. from 0 to 1, or from 0 to 100 %.

When assessing the severity of the consequences of expo­
sure of workers to hazardous production factors, exposure to 
hazardous factors is practically not taken into account. At best, 
the exposure of factors taken into account is reduced to deter­
mining the frequency of exposure of the type: daily, shift-
based, sometimes, often, etc.

The analysis carried out shows the presence of a number of 
unresolved issues in the practical use of methods for assessing 
occupational risks caused by hazardous working conditions. 
This requires the development of a one-size-fits-all approach 
that simplifies the procedure and can quickly adapt to specific 
working conditions.

Purpose. The aim of the article is to improve the process of 
assessing occupational risks caused by hazardous working 
conditions, taking into account the exposure of these factors, 
as a quantitative characteristic of the intensity and duration of 
the hazardous factor, and the available results of certification 
of workplaces in terms of working conditions.

Methods. To improve the process of assessing occupation­
al risks caused by hazardous working conditions, analytical 
methods, methods of probability theory, statistical processing 
of indicators of occupational morbidity and methods of math­
ematical modeling and well-known approaches according to 
the ISO 31010 standard for risk assessment by building a ma­
trix of consequences/likelihood were used in the work.

Results. The analysis of scientific publications devoted to 
the assessment of occupational risks shows that there are cur­
rently no uniform methodological approaches that can be 
used to assess occupational risks caused by hazardous working 
conditions. However, there is a clear understanding of what 
risks are to be assessed and why it is necessary to assess them. 
There are two main tasks that necessitate the assessment:

- assessment of the general occupational risk to the health 
of employees, working conditions, i.e. possible consequences 
of the negative impact of hazardous factors on the health of 
employees to substantiate preventive measures and choose ar­
eas of investment in safety;

- assessment of the individual risk of occupational disease 
of employees caused by hazardous factors, in order to substan­
tiate preventive measures to prevent them.

Assessments of both the general occupational risk to the 
health of workers and the individual risk of occupational dis­
ease should be based on the available, usable materials of the 
study of working conditions. The calculated expressions 
should not contain indicators, the determination of which re­
quires additional studies of working conditions. Therefore, the 
information basis for the calculation of occupational risk 
caused by hazardous working conditions should be the materi­
als of certification of workplaces in terms of working condi­
tions – a card of working conditions.

It is expedient to assess the overall occupational risk using 
a sufficiently tested and accepted method for use in the EU 
countries according to the ISO 31010 standard, by construct­
ing a matrix of consequences/likelihood [12], the essence of 
which is to establish the seriousness of the consequences of the 
impact of hazardous factors on the human body and deter­
mine the probability of possible damage to health. The magni­
tude of the risk will be equal to

R = S ⋅ P,

where R is the risk; S – severity of consequences; P is the prob­
ability of possible damage to health.

Taking into account the fact that occupational and work-
related diseases arise as a result of constant long-term expo­
sure of workers to hazardous production factors, the assess­
ment of occupational risk caused by hazardous working condi­
tions should be carried out on the principles based on causal 
rather than probabilistic relationships. Such an assessment 
should take into account the fact of constant (long-term) im­
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pact of hazardous factors of production on employees (expo­
sures), the number of personnel working in the area of expo­
sure to hazardous factors, the type of hazardous factor and its 
ability to cause irreversible changes in the employee’s body 
that lead to occupational diseases, the severity of diseases and 
other indicators that characterize working conditions.

The probability of possible damage to health in this case can 
be assessed directly by the results of certification of workplaces 
in terms of working conditions. According to the ISO 31010 
standard for risk analysis, two types of indicators can be used in 
occupational health and safety management systems: quantita­
tive or qualitative (e. g. probability of possible damage to health: 
exceptional, unlikely, moderate, probable, high probable). 
When assessing the overall occupational risk to the health of 
employees, it is advisable to use a probability score, which, on 
the one hand, reflects the level of excess of hazardous factors of 
their maximum permissible concentrations (MPC) or levels for 
the relevant class of working conditions, and on the other hand, 
makes it possible to directly determine the generalized level of 
environmental risk in the generally accepted range of scales 
(from 0 to 1, or from 0 to 100 %) without additional calcula­
tions. Based on this, Table 1 provides a recommended score for 
the probability of possible damage to health.

The peculiarity of the given point assessment of the prob­
ability of damage to health is its bringing in line with the mul­
tiplicity of exceeding the maximum permissible concentra­
tion, levels and other characteristics of working conditions 
determined by the current hygienic classification [11].

Determination of the seriousness of the consequences of 
hazardous factors should be carried out taking into account 
the quantitative indicators of the occurrence of occupational 
and work-related morbidity of workers and the possibility of 
its prevention. This is possible by analyzing the prevalence of 
certain types of occupational diseases in different occupational 
groups characterized by specific working conditions, taking 
into account the exposure of workers to hazardous factors of 
the working environment. At the same time, it is necessary to 
take into account both the type of hazardous factor and their 
total number (according to which working conditions are clas­
sified as hazardous of a certain class and degree) and the direc­
tion of action. Based on this, Table 2 provides a recommended 
qualitative and point assessment of the severity of the conse­
quences of hazardous factors depending on the possible dam­
age to health. This issue needs further clarification from the 
point of view of occupational medicine.

Fig. 1 shows the matrix proposed by us for assessing the 
overall occupational risk to the health of employees caused by 
hazardous working conditions. In this case, the matrix of conse­
quences/likelihood includes five indicators that characterize the 
severity of the consequences, and five indicators that character­
ize the probability of the event (qualitative and score ones). The 
peculiarity of the matrix is that the scoring assessment of prob­
ability directly reflects the multiplicity of excess of the concen­
tration of harmful substances, or the value of the indicator that 
characterizes the impact on the employee of other factors estab­
lished by regulatory legal acts of permissible values (MPC, lev­
els, etc.). This approach to determining the probability score is 

based on the assumption of a linear dependence of the probabil­
ity of occurrence of occupational diseases on the magnitude of 
the hazardous factor, which is largely valid and is characteristic 
of factors with a cumulative effect, that is, if they can accumulate 
and sum up in the employee’s body. Thus, based on the results 
of studies of the impact of dust on the risk of pneumoconiosis 
occurred, the Instruction for measuring the concentration of 
dust in mines and accounting for dust loads was developed [16]. 
According to this instruction, the risk of pneumoconiosis in 
miners is determined by the magnitude of the dust load. In turn, 
the dust load on the body of coal mine workers depends linearly 
on the average variable concentration of dust in the air of the 
working area and the operating time under such conditions.

This approach makes it possible to assess the generalized 
level of environmental risk to the health of employees, ex­
pressed as a percentage or in fractions of one, directly from the 
results given in the matrix. Filling in the matrix is feasible for 
safety departments’ employees and is carried out according to 
the available cards of working conditions, obtained as a result 
of certification of workplaces in terms of working conditions.

Another important task, which necessitates the assess­
ment of occupational risks caused by hazardous production 
factors, is the assessment of the individual risk of occupation­
al disease of employees, in order to justify preventive measures 
to prevent them.

Approaches to assessing the individual risk of an occupa­
tional disease differ significantly from the approaches to risk 
assessment according to the ISO 31010 standard [12], includ­
ing our proposed approach to assessing the generalized level of 
environmental risk to the health of workers. The main differ­
ences are as follows:

Firstly, occupational diseases caused by the influence of haz­
ardous production factors occur to a greater extent under the 
influence of their deterministic effects, rather than probabilistic, 
which is characteristic of injuries. Therefore, forecasting of oc­
cupational morbidity indicators, in contrast to forecasting the 
consequences of exposure to dangerous factors, should be based 
on principles based on causal rather than probable relationships.

Secondly, in the very term “risk of occupational disease” 
there is already a consequence of the influence of hazardous 
production factors – an occupational disease. That is, such a 
component of expression (1) as S – the severity of the conse­
quences, is a priori known and given.

According to our recommended assessment of the conse­
quences of hazardous production factors, the most serious 
consequences occur under the influence of harmful substances 
of hazard class 1, 2 and harmful substances of mainly fibro­
genic action, which are characterized by cumulative effects. 
Among them, a special place is occupied by dust of predomi­
nantly fibrogenic action, as a result of which up to 70 % of se­
vere occupational diseases occur in Ukraine.

The method for assessing the individual risk of occupa­
tional disease can be based on the approaches to determining 
the risk of occupational diseases of dust etiology proposed in 
[9]. The essence of which lies in the fact that occupational dis­
eases occur to a greater extent under the influence of determin­
istic effects. Such effects are observed when exposure to a haz­

Table 1
Recommended score of the probability of damage to health depending on the class of working conditions

Class of working 
conditions

Multiplicity of exceeding the maximum permissible concentration of harmful 
substances, times [11]

Scoring Qualitative indicator
chiefly

fibrogenic action
general toxic effects 
of 1, 2 hazard classes

general toxic effects 
of 3, 4 hazard classes

Accepted ≤ MPC ≤ MPC ≤ MPC 1 exceptional
hazardous 3.1 1.1–2.0 1.1–3.0 1.1–3.0 2 unlikely
hazardous 3.2 2.1–5.0 3.1–6.0 3.1–10.0 5 moderate
hazardous 3.3 5.1–10.0 6.1–10.0 10.1–20.0 10 probable
hazardous 3.4 > 10.0 10.1–20.0 > 20.0 20 highly probable



ISSN 2071-2227, E-ISSN 2223-2362, Naukovyi Visnyk Natsionalnoho Hirnychoho Universytetu, 2024, № 4	 89

ardous factor exceeds a certain value, which is called a thresh­
old. The greater the threshold, the greater the risk of disease. 
Based on this, occupational diseases do not occur when the 
exposure to the hazardous factor is insignificant, and when the 
threshold is exceeded, there is a linear relationship between 
the severity of the consequences and the exposure to the haz­
ardous factor (Fig. 2).

Taking into account the fact that, according to [11], occu­
pational diseases do not occur under accepted working condi­
tions, the possible threshold exposure to a hazardous factor 
can be estimated by calculating the actual value of exposure to 
this factor under accepted working conditions (i. e., provided 
that the maximum permissible concentration is not exceeded) 
for the entire possible period of the employee’s work. Obvi­
ously, the results of such a calculation will depend on the indi­
vidual characteristics of the employee, the severity of the work, 
as well as the presence and number of other impacts on the 
employee’s health. With the current state of research on the 
impact of hazardous factors on the risk of occupational dis­
ease, it is almost impossible to reliably establish a threshold 
exposure. Therefore, the definition of risk can be based on a 
non-threshold dependence, according to which any exposure 
to a hazardous factor causes a certain risk, and the value of risk 
linearly depends on the size of the exposure.

Despite the insufficient validity of the linear-non-thresh­
old dependence of the risk of occupational disease on the ex­
posure of a hazardous factor, based on the preventive nature of 
this approach, it is legitimate to assess the risk of occupational 
disease in proportion to the exposure.

Taking into account the above, we will consider the issue of 
assessing the individual risk of occurrence of such a common 
occupational disease in workers as pneumoconiosis. Studies of 
the impact of dust on the risk of pneumoconiosis in coal mine 
workers made it possible to establish a critical dust load for 
various types of dust (breed, coal), at which the probability of 
disease occurrence reaches 5 %, which are given in the Instruc­
tions for measuring the concentration of dust in mines and ac­
counting for dust loads [16]. When determining the actual dust 
load of employee D (grams) in accordance with this instruction 
[16], the average variable concentration of dust in the air of the 
working area C (mg/m3), the volume of pulmonary ventilation 
Q (m3/min), the duration of the work shift t (min) and the 
number of worked work shifts N are taken into account. The 
dependence for calculating the actual dust load is as follows

D = 0.001kCQtN,

where k is a coefficient that takes into account the presence of 
a dust respirator.

When calculating the actual dust load, difficulties arise due 
to the lack of reliable information on the average variable dust 
concentration in the air of the working area, since now, due to 
the lack of controls, the measurement of the average variable 
dust concentration is not carried out. Under specific produc­
tion conditions and the stability of the duration of operations 
of the technological process, it is expedient to experimentally 
establish the ratio between the maximum one-time and aver­
age variable dust concentration, and in the future not to carry 
out a rather complicated procedure for determining the aver­
age variable concentration, but to calculate it based on the re­
sults of certification of workplaces in terms of working condi­
tions, taking into account this ratio.

In the paper [9], taking into account the recommendations 
of the instruction [16], under the conditions of performing 
work of medium severity, it is proposed to calculate the indi­
vidual risk of occurrence of occupational diseases of dust etiol­
ogy according to the expression
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where b is the ratio between the maximum one-time and the 
average variable dust concentration, determined by the results 
of studies of specific production conditions and the duration 
of operations of the technological process; Cmot – maximum-
one-time maximum permissible concentration of dust; Dc is 
the critical dust load (the dust load at which the probability of 
occupational disease reaches 5 %), g.

The coefficient k in the calculation can be defined as

Table 2
Qualitative and point assessment of the severity of the 

consequences of hazardous production factors is 
recommended

Type and total number of hazardous 
factors according to which the class of 

working conditions is determined

Severity
of consequences

Qualitative 
indicator Scoring

Meteorological conditions, light 
environment, aeroionization, hard work, 
etc. (when determining the class for one 
factor, as a result of which severe 
occupational diseases do not develop)

insignificant 1

Meteorological conditions, light 
environment, aeroionization, hard work, 
etc. (when determining the class according 
to several factors, as a result of which severe 
occupational diseases do not develop)

small 2

Harmful substances of 3, 4 hazard classes, 
noise, vibration (when setting the class by 
one factor)

moderate 3

Harmful substances of 3, 4 hazard classes, 
noise, vibration (when establishing a class 
for several factors)

significant 4

Harmful substances of 1, 2 hazard classes, 
harmful substances of predominantly 
fibrogenic action

unbearable 5

Fig. 1. Matrix for assessing the general occupational health risk 
of workers in hazardous working conditions

Fig. 2. Correlation of occupational disease risk with exposure to 
hazardous factor:
a – linear-non-threshold dependence; b – by linear-threshold de-
pendence
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where Kp is the respirator protection factor.
Taking into account the proposed approaches, an assess­

ment of the general occupational risk to the health of employ­
ees of working conditions and an assessment of the individual 
risk of occupational disease in employees are carried out to 
justify preventive measures to prevent them. The assessment 
was made for the following conditions:

- hazardous factor – coal-rock dust with free silicon diox­
ide content, 5–10 %;

- maximum one-time dust concentration – 100 mg/m3;
- the ratio between the maximum-one-time and average-

variable dust concentration is 0.5;
- maximum permissible concentration – 4 mg/m3.
The assessment was carried out in the absence of personal 

protective equipment (PPE) for respiratory organs, and under the 
condition of using dust respirators of different protection classes 
[17]. With the use of effective PPE, the impact of the hazardous 
factor on health decreases, as a result of which working conditions 
can be assessed as less hazardous (according to the certificate of 
conformity for PPE), but not lower than degree 3.1 of class 3 [11].

The results of the calculation of the total occupational risk 
to the health of employees of working conditions are given in 
Table 3. At the same time, the value of the permissible risk of 
occupational disease is less than 1 %, and the value of Dc for 
this type of dust is borrowed from [16] and is 510 grams.

For the specified hazardous working conditions in Table 3 
also shows the estimated value of the permissible working time 
of employee T (years) at different lengths of the work shift, at 
which the risk of occupational disease does not exceed the per­
missible value. The calculation of T is performed according to 
expression (2), obtained on the basis of expression (1), pro­
vided that the number of shifts worked during the year is 250.
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From the above example, it follows that when an employee 
works in hazardous working conditions of degree 3.4, the overall 
occupational risk to the health of employees is critical, and its 
score reaches the maximum possible value. The individual risk 
of occupational disease in employees during an 8-hour shift after 
the first year of work in such conditions exceeds the permissible 
value. When using dust respirators with protection class P1, 
when working conditions can be assessed as harmful degree 3.3, 
the impact of dust on health is reduced, but the occupational 
risk to the health of workers remains critical, and its score is 
halved. The individual risk of occupational disease in employees 
reaches an acceptable value after 3 years of work in such condi­
tions. A high overall occupational risk to the health of workers 
remains even with the use of respirators with protection class P2, 
when working conditions can be assessed as hazardous to degree 
3.2. To prevent the development of occupational diseases, the 
permissible duration of work in this case should not exceed 10 
years for an 8-hour shift and 13.5 years for a 6-hour shift.

With the use of PPE with protection class P3, working con­
ditions can be assessed as hazardous to class 3.1 class 3 [11]. In 
this case, the individual risk of occupational diseases of dust 
etiology during any possible duration of the employee’s work 
does not exceed the permissible value. The overall occupational 
risk to the health of employees is medium, and its score remains 
quite high. This is due to the fact that dust respirators with half 
masks and full face masks with class P3 filters have a high initial 
breathing resistance and are quickly clogged with dust, and this 
leads to an even greater increase in filter resistance [17]. There­
fore, even in moderate work, their use leads to overwork of 
workers and a significant decrease in their ability to work [18]. 
There have been cases of short-term displacement of the respi­
rator by workers to restore breathing. It is obvious that the only 
possible way to reduce the overall occupational risk to the 
health of employees in this case is the introduction of effective 
means of collective protection, and the use of PPE is a justified 
measure only if it is impossible or economically inexpedient to 
provide acceptable working conditions by other measures.

The given assessment of the individual risk of occurrence of 
an occupational disease of dust etiology was carried out by us in 
the presence of one hazardous factor – dust, provided that the 
risk of occupational disease is determined on the basis of expo­
sure to a hazardous factor. At the same time, there are certain 
difficulties in recognizing the cumulative effect of some hazard­
ous factors [19], which requires the need to clarify the above ap­
proach or develop new approaches to assess the individual risk of 
occupational diseases under their action. Attention should also 
be paid to the peculiarities of individual risk assessment with the 
combined impact of a number of hazardous factors on employ­
ees, taking into account the complexity of the assessment of the 
joint action and the complexity of processing the initial data, 
especially with a significant number of impacts [20–22].

Conclusions. The proposed methodological approach to 
the assessment of occupational risks caused by hazardous 
working conditions, based on taking into account the exposure 
of hazardous factors, as a quantitative characteristic of the in­
tensity and duration of the hazardous factor, allows taking into 
account the regularities of formation of occupational and pro­
duction-caused morbidity of workers, as well as the existing 
mechanisms for its prevention.

Two main tasks have been allocated which necessitate the 
assessment of occupational risks caused by hazardous working 
conditions, this is the assessment of the general occupational 
risk to the health of workers, working conditions, which is 
necessary to substantiate preventive measures and choose di­
rections for investment in safety, and to assess the individual 
risk of occupational disease in employees, to substantiate pre­
ventive measures to prevent them.

To assess the overall occupational risk, a matrix of conse­
quences/likelihood is proposed, which includes five indicators 
that characterize the severity of the consequences, and five in­
dicators that characterize the probability of an event (qualita­
tive and point), the peculiarity of which is that the point as­
sessment of probability directly reflects the multiplicity of ex­
ceeding the permissible values of the factors established by 
regulatory legal acts, which characterize working conditions.

Table 3
Results of the assessment of the general occupational risk to the health of employees, working conditions and individual risk of 

occupational disease in employees

Hazardous 
factor

Cmot, 
mg/m3 b Сapc,

mg/m3

Protection 
classes of 

respirators
Kp

Class of 
work 

condition 

Scoring of 
overall risk 

Qualitative 
assessment of 

overall risk 

Permissible working time Т, years

8 hours shift 6 hours shift

dust 100 0.5 4 – – 3.4 100 critical 0.8 1.1
dust 100 0.5 4 Р1 4 3.3 50 critical 3.4 4.5
dust 100 0.5 4 Р2 12 3.2 25 high 10.0 13.5
dust 100 0.5 4 Р3 50 3.1 10 middle – –



ISSN 2071-2227, E-ISSN 2223-2362, Naukovyi Visnyk Natsionalnoho Hirnychoho Universytetu, 2024, № 4	 91

The basis for determining the risk of individual risk of oc­
cupational disease is the linear-non-threshold dependence of 
the risk value on the exposure to the hazardous factor, accord­
ing to which any exposure to a hazardous factor causes a certain 
risk, and the risk value linearly depends on the exposure value.

An example of assessment of the general occupational risk to 
the health of workers of working conditions and assessment of 
the individual risk of occurrence of occupational diseases of dust 
etiology is given, in order to substantiate preventive measures for 
their prevention, which can be carried out directly on the basis 
of available cards of working conditions obtained as a result of 
certification of workplaces in terms of working conditions.
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Особливості оцінки професійних ризиків 
за шкідливих умов праці

В. І. Голінько*, В. А. Забєліна
Національний технічний університет «Дніпровська по­
літехніка», м. Дніпро, Україна
Автор-кореспондент e-mail: golinkongu@gmail.com

Мета. Удосконалення процесу оцінки професійних 
ризиків, зумовлених шкідливими умовами праці, з ураху­
ванням експозиції шкідливих факторів як кількісної ха­
рактеристики інтенсивності та тривалості дії шкідливого 
фактору, так і наявних результатів атестації робочих 
місць за умовами праці.

Методика. Теоретичні дослідження базуються на ви­
користанні основних положень теорії ймовірності, мето­
дів математичного моделювання, статистичної обробка 
показників професійної захворюваності й методики 
оцінки ризиків шляхом побудови матриці наслідків/імо­
вірностей за стандартом ISO 31010:2013.

Результати. Запропонована матриця наслідків/імовір­
ностей для оцінювання загального професійного ризику 
для здоров’я працівників, обумовленого шкідливими умо­
вами праці, яка включає п’ять показників, що характеризу­
ють серйозність наслідків, і п’ять показників, що характе­
ризують імовірність події (якісних і бальних). Особливістю 
матриці є те, що бальна оцінка ймовірності безпосередньо 
відображає кратність перевищення допустимих значень, 
встановлених нормативно-правовими актами шкідливих 
виробничих чинників, що характеризують умови праці.

Наукова новизна. Запропоновано новий підхід до вста­
новлення серйозності наслідків дії шкідливих виробничих 
чинників, що полягає в урахуванні закономірностей ви­
никнення професійної й виробничо-зумовленої захворю­
ваності працівників і наявних механізмів її попередження. 
Встановлено зв’язок поширеності певних видів професій­
ної захворюваності працівників із конкретними умовами 
праці (експозицією чинників виробничого середовища).

Практична значимість. Результати проведеного дослі­
дження дозволяють працівникам служб охорони праці 
оцінити загальний професійний ризик для здоров’я пра­
цівників, обумовлений шкідливими умовами праці, без­
посередньо за наявними картами умов праці, отримани­
ми за результатами атестації робочих місць. За результа­
тами оцінки можливо визначити допустимий час роботи 
працівника у шкідливих умовах праці, за який не переви­
щується допустиме значення ризику виникнення профе­
сійного захворювання.

Ключові слова: професійне захворювання, ризик, шкід-
ливий виробничий чинник, умови праці, експозиція
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