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IMPROVING THE PROCESS OF OCCUPATIONAL RISK MANAGEMENT
ACCORDING TO THE HADDON MATRIX

Purpose. Improving the process of managing occupational risk (OR) in occupational safety and health management systems,
due to the distribution of dangerous factors which increase the probability of a dangerous event into several phases: before the oc-
currence of a dangerous event and after its occurrence.

Methodology. The method of morphological analysis is used, which is based on the selection of possible solutions for individu-
al parts of the task based on several morphological typical features important for the problem being solved, and the compilation of
all possible combinations of hazardous factors and precautionary measures that will allow reducing the amount of occupational risk.

Findings. A new approach to occupational risk management is proposed, which involves the division of all dangerous factors
into several phases: before the occurrence of a dangerous event, after its occurrence, provision of pre-medical assistance, provision
of emergency and medical care. Typical dangerous factors are defined that increase the probability of the occurrence of a danger-
ous event, which relate to the first phase (before the occurrence of a dangerous event), as well as dangerous factors that affect the
severity of accidents and are characteristic of the second, third and fourth phases (after the occurrence of a dangerous event). A
concept was developed for calculating the magnitude of occupational risks, based on the consequences of the occurrence of a
dangerous event or by the type of injury with the area of responsibility of the enterprise; from the consequences of pre-medical care
or the condition of an injured person with the area of responsibility of the enterprise and with the consequences of emergency and
inpatient medical care or the state of loss of health of the employee with the area of responsibility of the medical institution. The
hierarchy of preventive measures has been improved due to the addition of protective measures consisting of pre-medical care,
emergency medical care, in-patient medical care.

Originality. When assessing professional risks, it is proposed to determine the amount in accordance with the area of responsi-
bility of the enterprise and and medical institution taking into account dangerous factors corresponding to a specific phase.

Practical value. Examples of three matrices for assessing the occupational risk have been developed, taking into account the clas-
sification of the severity of the consequences for the health of the employee, which occurred immediately after the occurrence of a
dangerous event (accident), after the provision of pre-medical care and after the provision of emergency and medical care. A descrip-
tion of preventive actions to reduce the severity of the consequences is proposed, taking into account the sphere of responsibility.

Keywords: occupational risk, Haddon’s matrix, occupational safety and health management system

Introduction. Occupational Health and Safety Manage-
ment System (hereinafter referred to as the OHSMS) in ac-
cordance with the requirements of the ISO 45001:2018 stan-
dard “Occupational health and safety management systems.
Requirements and guidelines for application” is a set of inter-
related (interacting) elements of organizations to implement
the policy of preventing injuries and occupational diseases, as
well as to ensure a safe and healthy workplace by implementing
the occupational risk (hereinafter as OR) management process
[1-3].

The specified OHSMS at any enterprise includes several
main characteristics: training of all employees in safe work
methods; ensuring the safety of technological processes, pro-
duction equipment, building structures, normalization of
sanitary and hygienic working conditions, providing employ-
ees with personal protective equipment (hereinafter — PPE),
organization of medical and preventive services, improvement
of the legal framework on occupational safety, especially with
regard to performance evaluation operation of the manage-
ment system, the presence of its constant improvement, the
application of a holistic approach to responding to the preven-
tion of accidents (incidents) [4, 5]. The latter requires enter-
prises to implement an OR management process. In turn, the
mentioned process requires the continuous development of
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the methodology for hazard identification, assessment of OR
and substantiation of preventive and protective measures in
order to reduce OR to an acceptable level and thereby ensure
the prevention and protection of employees from accidents
(incidents) in the performance of work obligations as best as
possible [6]. If a significant number of different approaches are
provided for OR estimation, which are described in [7]; as well
as methods of general evaluation of OR, which allows you to
choose the best one according to the capabilities and condi-
tions in a specific organization, then for the process of their
management in accordance with Clause 8.1.2 of ISO 45001 [1]
it is proposed to use a hierarchy of preventive and protective
measures (Fig. 1).

This approach does not provide a model for ranking mea-
sures from the most effective preventive measures to the less
effective protective measures. In addition, the OR control hi-
erarchy, unfortunately, does not provide an answer as for the
selection of fruitful effective measures or means of protection
of workers during the occurrence of an accident (incident) or
an emergency, as well as after its occurrence to reduce the se-
verity of the consequences. One of the ways to solve this prob-
lem is the application of the Haddon matrix, which was devel-
oped by Dr. W. Haddon in the 70s of the last century to im-
prove road safety [8, 9]. Its essence consists in the implement-
ed system of preventive measures to reduce the probability of
the occurrence of the road accident (further — RA), as well as
mitigation (reduction of negative consequences) during an
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emergency and after its occurrence. Groups of hazardous fac-
tors distinguished by the time of their manifestation: before
the occurrence of a hazardous event (hereinafter — HE), dur-
ing its occurrence and after in each phase characterize the tri-
ad “person-vehicle (equipment)-environment” (Table 1).

This matrix identifies and systematizes OR factors depend-
ing on the time of occurrence of HE (incident, accident, etc.),
as before the hazardous event, during and after HE. It shows
that in the first phase preventive measures are necessary, in the
second, measures that reduce injury and death, in the third,
measures related to treatment and rehabilitation, as well as
analysis of the causes that led to HE.

The Haddon matrix is quite a convenient tool for analysing
various possible emergency production situations that can lead
to HE, which allows effective planning and preparation for a
wide range of emergency situations. However, it does not pro-
vide for the possibility of taking into account external and in-
ternal factors that can increase the probability of HE occur-
rence and its degree of severity of consequences when evaluat-
ing OR. Therefore, there is an urgent task of improving the
Haddon matrix in order to make it meet the modern require-
ments of OR management.

Literature review. The field of occupational injury preven-
tion has long used various methods to understand the impact
of hazards and threats to workers’ health [10]. There are many
models for managing OR [11, 12]. Among the most common is
the “bow tie” method, which allows establishing a connection
between the sources of hazards and the consequences of their
implementation [13]. However, its shortcomings include the
impossibility of reflecting a set of causes that occur simultane-
ously and cause consequences. In addition, it does not allow
for the analysis of complex situations, especially when apply-
ing quantitative assessment. A more advanced method is the

construction of the Haddon matrix, which combines the con-
cepts of primary, secondary and tertiary prevention with the
concept of the system “person-vehicle (equipment)-environ-
ment” as a goal for the implementation of certain preventive
measures and actions [14].

One of the disadvantages of this approach is the lack of
understanding to which area in the OHSMS the proposed
measures belong. To eliminate this shortcoming, the authors
of the study [15] suggested changing the form of the matrix to
three-dimensional one, where information will be provided in
the third dimension regarding the belonging of preventive ac-
tions and measures to a certain area of responsibility. Each
section of such a three-dimensional matrix represents a sepa-
rate part for determining the strategy of response or mitigation
of traumatism. However, the form of presentation of the ma-
trix of its filling is impractical, but the main drawback of the
proposed matrix is the lack of criteria for assessing the proba-
bility of the occurrence of hazards.

There are also several developments that expand the scope
of hazardous factors [16, 17] by adding a column with social
hazards or psychological influences in the workplace. A rather
interesting solution for OR management was proposed by the
author in work [18], where it was proposed to determine the
results based on mathematical models that include indicators
related to costs and resources for labour protection, as well as
the nomenclature of harmful production factors and the fea-
tures of their influence on an employee. However, the author
neglected to take into account the effectiveness of pre-medical
aid. A fairly good analysis of OR management methods is giv-
en in [19], which presents different approaches to working out
the value of OR under the influence of various hazardous fac-
tors. Recommendations are provided on the use of SWOT
analysis to find the root causes, which allows you to effectively
assess the level of threats to the employee. However, the publi-
cation, unfortunately, does not take into account factors that
affect the recovery time of an employee after an injury, which
is an important element for assessing the economic losses of
the enterprise.

Purpose. The purpose of the paper is to improve the OR
management process in occupational safety and health man-
agement systems, due to the distribution of hazardous factors
that increase the probability of the occurrence of HE in sev-
eral phases: before the occurrence of a hazardous event and
after its occurrence.

Methods. To solve the problem, the method of morpho-
logical analysis was used, which is based on the selection of
possible solutions for individual parts of the problem. For this,
several morphological typical signs (phases of the occurrence
of an accident) were identified, which are important for the
problem to be solved, and the composition of all possible com-

Table 1

Classical Haddon Matrix [8]

Hazardous factors

Vehicle (equipment) Environment

Phase
Person
Before an | Accident prevention | - awareness;
accident - behavioural attitudes;

- health problems;
- police control

- condition of the road;

- lighting;

- technical condition of brakes;

- management quality;

- compliance with the speed limit

- road markings;
- road speed signs;
- pedestrian crossing

During an | Prevention of - use of seat belts;

- availability and use of seat belts by passengers;

- road facilities that prevent

- availability of medical aid

accident serious injuries - health problems - other security devices; RA

during an accident - emergency car safety
After an Recovery after an - skills in providing medical | - easy access to RA place; - availability of rescue services;
accident accident aid; - risk of fire - presence of traffic jams on

the road
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binations of hazardous factors and precautionary measures
that will allow reducing the value of OR. The analysis of the
received options allowed us to identify several combinations of
the development of events after the occurrence of an accident,
which, unfortunately, are missed in the majority of cases with
the usual approach of OR assessment. The identified signs
were arranged in the form of tables, so-called morphological
boxes (matrix), which allowed us to better present the OR
management model, as well as to quickly and more accurately
navigate the variety of concepts and factors. As a result of tar-
geted and systematic analysis, a new model was generated,
which allowed a different approach to the OR assessment pro-
cess, taking into account the systematization of dangerous fac-
tors depending on the time of HE occurrence.

Results. To improve the Haddon matrix, a new OR man-
agement concept is proposed for enterprises that do not have
their own emergency medical service (Fig. 2) and for enter-
prises that have their own emergency medical service (Fig. 3).

A feature of the new OR management concept is the divi-
sion of all hazardous factors that affect the occurrence of HE
into four phases: before the occurrence of HE, during the oc-
currence of HE, during the provision of pre-medical aid and
after the provision of pre-medical aid. Moreover, all hazard-
ous factors refer to one of specific areas which are established
in the ISO 45001 standard: work organization system, top
management, workers, infrastructure, contractors, interested
parties, work environment and others (Table 2).

In the first case, i.e. at enterprises without their own emer-
gency medical service, an assessment of three possible OR op-
tions are provided:

- by the consequences of HE or by the type of injury with
the zone of responsibility of the enterprise;

- by the consequences of pre-medical care or the condition
of the injured person with the zone of responsibility of the en-
terprise;

- by the consequences of emergency and inpatient medical
aid or a state of loss of health with the zone of responsibility of
the medical institution.

The difference in the second case, when the enterprise has
its own medical, emergency service, is the addition of an OR
assessment of emergency medical aid.

To calculate the OR (PR) by the consequences of HE or by
type of injury, we use the product of the probability of occur-
rence of HE (B) and the degree of severity of the consequences
of HE by type of injury (7H)
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Fig. 2. Model of a new concept of OR management at enter-
prises without their own emergency medical service
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Fig. 3. Concept model of OR management in organizations with
their own emergency medical service

PR=B-TH.

Usually, the first component can be established due to sta-
tistical data or conducting relevant scientific research [20], then
to determine the second, it is suggested to take into account
their classification (Fig. 4), which is used in labour protection.

To estimate the value of OR, a special matrix with a scale of
9 x12 (Fig. 5) is proposed, as an example, which is determined,
on the one hand, by the number of negative consequences,
and, on the other hand, by the frequency of occurrence of HE.

To calculate the OR (PR;) according to the consequences
for medical aid, we will use the product of the probability of
occurrence of HE (B) and the degree of severity of the injured
person’s condition (7'7)

PR, =B-TT.

At the same time, the degree of severity of the injured per-
son’s state is determined according to the classification shown
in Fig. 6, which was also determined in accordance with the
classifier of the distribution of injuries by degree of severity.
Then, to estimate the value of OR, a quite different matrix with
ascale of 5 x12 (Fig. 7) is proposed, as an example. It is deter-
mined similarly to the first one — by the number of negative
consequences, and on the other hand, by the frequency of HE
occurrence.

To calculate the OR (PR,) based on the consequences of
medical (emergency) aid, we will also use the product of the
probability of occurrence of HE (B) and the degree of health
loss after treatment (Bs)

PR,=B" B..

To determine the degree of health loss, we will also use the
appropriate classification (Fig. 8). Then, to estimate the value
of OR, the following matrix with a scale of 9 x 12 (Fig. 9) is
proposed as an example, which is determined similarly to the
first one — by the number of negative consequences, and on
the other hand, by the frequency of HE occurrence.

The result of the development of the improved Haddon
matrix is the determination of actions to reduce the severity of
injuries (Table 3).

A peculiarity of the proposed approach is the delimitation
of the sphere of influence between the enterprise and medical
institutions. On the one hand, it allows us to rationally distrib-
ute the funds needed by OHSMS, as well as to foresee the al-
location of funding for emergency and medical aid, because
the restoration of the health of employees also requires an ap-
propriate assessment to reduce the losses of the enterprise.

To calculate OR from hazard —j and all its hazardous fac-
tors — i, which are identified according to the zones of respon-
sibility of the organization, they are determined by the formu-
las according to [12]:

a) for the zone of responsibility of the organization
(Figs. 1, 2):

- is the risk of a hazardous event (Fig. 1)

PR =S8 TH,

jis

where PR; stands for HE risk from hazard — j taking into ac-
count hazardous factors — i (without taking into account pre-
medical aid); B; is probability of occurrence of HE (incident,
accident, etc.) from hazard — j under the influence of hazard-
ous factor — i, which affects the probability of occurrence of a
dangerous event; TH; is the degree of severity of consequences
from HE (incident, accident, etc.) from hazard — j under the
influence of hazardous factor — 7, which affects the degree of
severity of the health condition of the injured person from HE;

- risk with taking into account the consequences of pre-
medical aid for the injured person

PRy=) (B, TTy),

where PR, stands for risk of hazard — j taking into account
hazardous factors — i taking into account pre-medical aid; B;
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Improved Haddon matrix

Table 2

Hazardous factors

‘Workplace
2 Phase I1I Phase IV
- HE % Phase 1 Phase 11 Providing pre-medical From the time of
=] ] Before HE During the HE . pre-medical aid to
S 5 aid medical aid
an) O
Sphere of HE
WORK - Lack of implementation of - The procedure for - There are no Lack of conditions
ORGANIZATION the OR reduction plan. responding to HE has not requirements for for the movement of
SYSTEM - There is no OR management | been established. knowledge of emergency medical
process procedure. - There is no training pre-medical aid. aid
- Absence or non-fulfilment schedule for workers - Trainings of workers
of the requirements of the safe are not conducted and
performance card are not planned
TOP - Incompetence. - Failure to allocate resources | Failure to allocate Failure to allocate
MANAGEMENT - Indifference. for protective measures. resources for staff resources for social
- Carelessness. - Failure to provide workers training in pre-medical insurance of medical
- Irresponsibility. with PPE aid aid
- Compliance with labour
safety requirements is not
monitored
WORKERS - Incompetence. Non-fulfilment of labour Lack of competence in Failure to comply
- Indifference. safety requirements in terms | the area of pre-medical | with the hospital
- Carelessness. of protective measures aid regime
- Irresponsibility.
- Non-fulfilment of labour
safety requirements in terms
of preventive measures
INFRASTRUCTURE - Old equipment. Lack of communication of Lack of a first aid kit The ambulance is
(BUILDINGS, - Lack of locks. protective mechanisms. not equipped

EQUIPMENT, TOOLS,
ETC.)

- Fencing of safe zones

CONTRACTORS - Incompetence. Non-fulfilment of labour Lack of competence in Failure to comply
- Indifference. safety requirements in terms | the area of pre-medical | with the hospital
- Carelessness. of protective measures aid regime
- Irresponsibility.
- Non-fulfilment of labour
safety requirements in terms
of preventive measures
INTERESTED - Inadequate inspections by ===/ /- -—==//---- ==/ /==
PARTIES the State Labour Office
CONTRACTORS - Incompetence. Non-fulfilment of labour Lack of competence in Failure to comply
(OUTSOURCING) - Indifference. safety requirements in terms | the area of pre-medical | with the hospital
- Carelessness. of protective measures aid regime
- Irresponsibility.
- Non-fulfilment of labour
safety requirements in terms
of preventive measures
WORKING - There are no established Non-fulfilment of labour Lack of promptness of Lack of promptness
ENVIRONMENT requirements for the safety requirements in terms | providing pre-medical of providing

conditions of the working
environment.

- There is no control over
dangerous working
environment conditions

of protective measures

aid.
Lack of competence in
the area of pre-medical
aid

pre-medical aid.
Lack of competence
in the area of
pre-medical aid

is probability of occurrence of HE (incident, accident, etc.)
from hazard — j under the influence of a hazardous factor — i,
which affects the probability of occurrence of HE; 77} stands
for the degree of severity of the injured person’s health from
HE (incident, accident, etc.) from hazard — j under the influ-
ence of a hazardous factor — 7, which affects the degree of se-
verity of the injured person’s health loss, taking into account
pre-medical aid;

108

b) for the zone of responsibility of emergency medical ser-
vices and treatment medical facilities (Fig. 2):
- risk taking into account medical aid (Fig. 2)

Psz = Z(le : B3ji),
where PRy stands for risk of hazard — j taking into account haz-

ardous factors — / including medical aid; Bj is probability of oc-
currence of HE (incident, accident, etc.) from hazard — j under
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Fig. 9. The form of the OR matrix considering the injured per-
son’s health loss

the influence of a hazardous factor — 7, which affects the probabil -
ity of occurrence of HE; B3; is degree of severity of loss of health
of the injured person taking into account treatment of the injured
person under the influence of a hazardous factor — 7, which af-
fects the degree of severity of health loss for the injured person.

Discussion. There are many hazardous factors that lead to
injury and death of an employee. Their effect is especially evi-
dent after the accident occurs, where the provision of pre-med-
ical, emergency medical aid is often of crucial importance.
This requires an appropriate scrupulous approach to the most
hazardous factors and assessment of OR at the stage of provid-
ing medical aid. Unfortunately, most of the risk management
recommendations are limited to a general assessment of OR
and justification of measures to reduce the probability of their
occurrence. At the same time, much less attention is paid to the
documentation and processing of actions to reduce the severity
of consequences, due to the lack of OR control in third-party
organizations. Meanwhile, ISO 45001 [1] prides requirements
for taking into account the risks of partners, this also applies to
medical institutions with which close cooperation has been es-
tablished regarding the medical care of employees, including
the provision of emergency aid in case of injury (Table 3).

Note that OR with consequences by types of injuries is
used most often in enterprises around the world in the same
way that the qualification of the consequences of accidents is
used according to the regulations on the investigation of acci-
dents at the enterprise, but at the same time, medical aid and
emergency medical aid are not taken into account. Therefore,
in the presented improved Haddon matrix, the possibility of
taking into account the OR of partners is provided, which to-
gether allow us to assess the depth of the work of the respon-
sible persons of the enterprise of the system of ensuring the
welfare of employees, including the prevention of accidents,
saving their health and life [3].
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Table 3

Determination of preventive actions to reduce the degree of severity from the HE

No OR OR Owner Impact Actions to reduce the probability of the occurrence of a hazardous event
' phases of OR on OR for phase I and the degree of severity for phases [I-1V
1 Probability of 1 Enterprise | Probability of HE Precautions:

HE occurrence occurrence - personnel qualification measures (vocational training and professional
(incident, development, training in safe work methods and knowledge testing,
occupational admission to independent work, occupational safety briefings);
disease, accident, - measures to match the state of health of employees to the work they
etc.) perform (medical examinations, attestation of workplaces, control of

health during work);

- organizational measures for occupational safety due to production

processes (providing workplaces with occupational safety instructions,

planning and organization of work with increased risk, sufficient

informativeness, availability of operational documentation, organization

of circulation of means of individual and collective protection of

employees);

- implementation of the functions of control over the state of labour safety
2 | ORofthe 11 Degree of severity Protective actions:

hazard from the by types of injuries | - means of automatic blocking, stopping the production process,

consequences (Fig. 2) equipment, mechanisms and equipment in the case of an emergency;

of HE - engineering means designed to reduce the consequences of injury to
workers;
- personal protective equipment for employees;
- documenting the OR management process
3 | ORof hazard 11 The degree of Protective actions of pre-medical aid:

from the severity according - measures to respond to industrial incidents, practical skills of employees

consequences to the condition of | (educational and training sessions, information procedure, etc.);

of pre-medical the injured (Fig. 3) | - pre-medical training (mastering the skills of providing primary

aid pre-medical aid to victims of an accident);

- availability and condition of means of providing pre-medical aid
(designation of locations, equipment, suitability for use)
4 | OR of hazard v The degree of Protective actions of emergency medical aid
from the E severity according Actions of pre-medical aid are the actions related to emergency medical
mergency e . . .. .
consequences medical to t}'le.condltl(?n of | aid to support the vital activity of the injured person
of medical aid . the injured (Fig. 3)
service
The degree of Protective actions of medical aid
severity according Actions of medical treatment are the actions related to medical
Medical to the state of treatment to restore the health of the injured person
institution | recovery of the
injured person’s
health (Fig. 4)

The use of Haddon’s matrix also provides an opportunity
to improve the model of the hierarchy of preventive and pro-
tective measures in the process of managing occupational risks
(Fig. 10). The main difference from the known one is the ad-
dition of a block of protective measures consisting of pre-med-
ical aid, emergency medical aid, and in-patient medical aid.
Moreover, their ranking is from pre-medical aid, which is

y of preventive measures
1. Elimination of hazards
2. Changing a more
hazardous factor to
a less hazardous one
3. Technical mean

measures
5. PPE

probability of
an accident

o
£
el
o
=
o
3
S
()
-3

dH Jo

Aj119A3s ayy
ul uonrPNpaY

2. Emergency medical
aid

3. Inpatient medical care

Hierarchy of protective measures

Fig. 10. Improved model of the hierarchy of preventive and pro-
tective measures
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based on the knowledge and skills of production personnel
and available first-aid tools in first-aid kits at workplaces, to
inpatient medical aid by highly qualified specialists with rele-
vant professional competencies and medical equipment.

The main difference between the developed approach and
the known ones is the classification of hazardous factors into
four phases, which are determined by the time of occurrence
of'a hazardous event and the provision of pre-medical, emer-
gency and medical aid. We draw attention to the fact that OR
with consequences for the condition of the injured person is
not used in practice at all, although this type of OR should be
taken into account in the OR management system in the orga-
nization, as it includes actions for pre-medical aid, which sig-
nificantly affects the degree of severity of the condition of the
injured person and the workers should be trained to provide it.
Therefore, each phase supposes the assessment of OR level,
which allows a thorough approach to the development of pre-
ventive actions, since the algorithms are clearly prescribed
and the strengths and weaknesses of the necessary processes
that occur after the accident are established. OR with conse-
quences for the loss of health of an injured worker is also not
used in practice, although emergency medical and inpatient
medical aid significantly affect the final degree of severity of
the worker’s health loss, taking into account the recovery. As
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we can see from the data in Table 3, the main part of hazard-
ous OR factors and measures to reduce them are located in
the first phase of the Haddon matrix, thereby showing the sig-
nificant role of preventive measures in the OHSMS of the or-
ganization itself.

In addition, precautionary measures and actions in
PHASES II, III and 1V are provided to reduce the impact of
hazardous factors after the occurrence of a HE (accident). All
this will significantly reduce the OR of the worker at the work-
place with the provision of timely medical and pre-medical
aid, as well as reduce the loss of health of injured workers.

Conclusions.

1. A new approach to the management of the OR is pro-
posed, which involves the division of all hazardous factors into
several phases: before the HE, after its occurrence, the provi-
sion of pre-medical aid and the provision of emergency and
medical aid, which made it possible to identify typical hazard-
ous factors that increase the probability of the occurrence of
HE, which are related to the first phase (before the occurrence
of a hazardous event), as well as hazardous factors that affect
the severity of consequences and are characteristic of the sec-
ond, third and fourth phases (after the occurrence of HE).

2. A new concept is proposed for calculating the value of
OR based on the consequences of HE or by the type of injury
with the zone of responsibility of the enterprise; from the con-
sequences of pre-medical aid or the condition of an injured
person with the zone of responsibility of the enterprise and
with the consequences of emergency and inpatient medical aid
or the state of loss of health of the employee with the zone of
responsibility of the medical institution.

3. Examples of three OR assessment matrices have been
developed, which take into account the classification of the
severity of the consequences on the health of the worker, oc-
curred immediately after the occurrence of HE (accident),
after the provision of pre-medical aid, and after the provision
of emergency and medical aid.

4. A description of preventive actions to reduce the severity
of the consequences is proposed, taking into account the OR
phase, the area of responsibility and the assessment of the de-
gree of severity of the consequences.

5. The hierarchy of preventive measures has been im-
proved, consisting in the addition of a block of protective mea-
sures including pre-medical aid, emergency medical aid, and
in-patient medical aid.
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Merta. YaockoHalleHHSs MpoLecy KepyBaHHS Mpodeciii-
HuMmu pusukamu (I1P) y cucremax ympaBiiHHS Ge3MeKO0
npaili Ta 310pOB’s MpalliBHUKIB, 32 paXyHOK PO3MOJiIy He-
0e3neYHUX YMHHUKIB, 110 301/IbIIYIOTh BipOTiIHICTh HACTAH-
Hs HeOe3MnevyHoI Mofii Ha JeKiabKa (a3: 10 HacTaHHSI Hebe3-
TMEeYHOI MOl i micst 11 HacTaHHS.

Mertonuka. BukopucraHo Meton MOp¢hoJIOriYHOro aHai-
3y, 1110 3aCHOBaHMWI Ha MiAOO0Pi MOXJIMBUX PillIEHb IS OKpe-
MMX YaCTUMH 3aBIaHHS Ha OCHOBi KiJIbKOX MOP®OIOriyHUX
TUIIOBUX O3HAK, BaXJIMBMX JUIS pO3B’sI3yBaHOI 3a1a4i, i CKJIa-
TAHHS BCiX MOXJIMBMX MOE€THAHb HEOE3MeUHUX YNHHUKIB i 3a-
NOOIKHUX 3aXO0/iB, SIKi TO3BOJISITh 3MEHILIUTU BeJinuuHy [1P.

PesyabraTi. 3anpornoHoBaHO HOBUU MiAXia 10 KepyBaH-
Hsl TpodeciiHMU pU3UKaMHU, IO TIependavae po3mnoiis ycix
HeOe3MeyHUX YMHHUKIB Ha NeKilbKa (a3: 10 HACTaHHS He-
Oe3revHol IMomii, Imicas ii HacTaHHSI, HaJaHHS JOMEIWYHOI
JIONTIOMOTHU, HaJJaHHSI €KCTPEHOI i MeAMYHOoi nornomMoru. Bu-
3HaYeHi TUITOBI HEOE3MeUHi YNHHUKH, 1110 301bILIYIOTh Bipo-
TiHICTh HACTaHHSI HEOE3IeYHOI MOIii, SIKi BiTHOCSTBCS 10
nepioi Gasu (10 HacTaHHS HeOe3IMeYHOI MOii), a TAKOX He-
Oe3MnevyHi YMHHUKHU, 110 BIUIMBAIOTh HAa BaXKKiCTh HACIIKIB i
XapaKTepHi ApyTiii, TpeTiii i yeTBepTiii hazam (TTicast HacTaH-
Hs HeOe3neuHoi nomuii). Po3pobieHa KoHLIEList 11 po3pa-
XYHKY BeJIMUMHU MPodecitHMX pU3UKiB, BUXOASYM 3 HACTi/I-
KiB HacTaHHs HeOe3MeyHol nmoii a0 3a BUIOM TpaBMYBaHHS
i3 30HOI0 BiIMOBIAAIBLHOCTI MiANPUEMCTBA; i3 HACIIAKIB 10-

MEIMYHOI TOTTOMOTH ab0 CTaHy TPAaBMOBAHOTO i3 30HOIO Bill-
MOBiIAJILHOCTI MIANPUEMCTBA Ta i3 HACTiIKAMU €KCTPEHOI Ta
CTalliOHapHOI MEIMYHOI JOMOMOr¥ abo CTaHy BTpaTu
3I0POB’S MpalliBHUKA i3 30HOIO BidITOBITAIIBHOCTI JIiKyBalb-
HOTO 3aKkJjaay. YI0cKOHaJeHa iepapxisi 3aMo0iXKHUX 3aXO0/1iB
3a paXyHOK IOJaBaHHSI 3aXMCHUX 3aXOMiB, 1110 CKJIANAIOThCS 3
JNIOMEAUYHOI JTOMOMOTU, €KCTPEHOI MEAUYHOI IOMOMOTH,
cTalioHapHOI MEIUYHOI TOTTOMOTH.

HaykoBa HoBM3HA. 3aITpONOHOBAHO TPU OIliHII Mpode-
CIMHMX PU3UKIB BU3HAYATW BEJIMYMHY TSDKKOCTI HACTINKiB
BiIMOBIAHO 10 30HU BiANOBINAJIbHOCTI MiAMPUEMCTBA i JIIKY-
BaJIbHOTO 3aKJIaNy 3 ypaxyBaHHSIM HeOe3MeYHUX YMHHUKIB,
1110 BiZNTOBiJal0Th KOHKPETHIl (ha3i.

IIpakTyna 3HaunMicTh. Po3po0ieHi npukiaam Tpbox Ma-
TPpULb TSI OLIHKW BEJIWYUHU TPO(ECiiHOro pusMKy, IO
BpPaxoBYIOTh KJIacU(DiKallito TSKKOCTI HACTIKIB Ha 3MOPOB’sT
NnpalliBHUKA, SIKi BAHUKJIM Binpasy Iicjsi HacTaHHS Hebe3-
MeYHOI Toii (HeIlacHOTO BUITAAKY), ITic/sI HalaHHS JOMe-
NIMYHOI JOTIOMOTH ¥ Mic/isi HaJaHHS eKCTPEHOI Ta MEAUYHOT
JIOITOMOTH. 3aIlpOIIOHOBAHO ONKC 3aMOOIKHUX i 3i 3MeH-
LIEHHS TSKKOCTI HACHINKIB 3 ypaXyBaHHSM cdhepu BilMoBi-
JaJIbHOCTI.

KimouoBi cioBa: npogheciiinuii pusux, mampuys Xedooua,
cucmema ynpaeninus be3nexor npayi ma 300p08’s NPauieHUKie
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