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The purpose of this study was risk assessment dfidity with temporary disability among workers eggd in mining
and processing of iron ore in the mining and metgital industry of Ukraine. The risk of developicgmmon diseases in workers
of mining and metallurgical industry is lower thiarthe control group and equals to 0.127 for undmngd extraction of iron ore,
0,173 for the open-pit mining of iron ore and 0,¥6d metallurgical production, and the ratio of #tteances of Contracting an
occupational disease (OR) is 0,0516, 0,0061 andl1O;@spectively, which correlated with working ciimhs. The conducted
studies prove the need to calculate an individatd svorking life and open the prospects for furtbeentific research aimed at
developing and implementing an effective occupatioisk management system.

Keywords: working conditions, morbidity, occupational riskining and metallurgical industry.

The work is a fragment of the research project “Mgament of the most common occupational diseasetopenent
risk among workers of the mining and metallurgicalustry of Ukraine”, state registration No. 01190(B34.

At the present stage of industry development dumddernization and upgrading of production
equipment occupational risks have widely spreadi@dm the standpoint of Occupational Medicine,
occupational risk is considered in the aspect efestablishment of quantitative regularities ofusoence
of occupational diseases of workers and developfnghnechanisms for its preventiph, 2, 3. Recently
increasingly becoming a question about assessmdrfbeecasting possible consequences in case ef non
compliance of hygiene standards. Justifying ofribed to change of strategy and tactics of occupatio
health in regards to risks of occupational diseasestheir prevention becomes the basis of thetipeac
of modern occupational medicifé, 5, §. And although this trend in the world was launchgdwWorld
Health Organization (WHO) in the ¥@ears of XX century, and the main provisions hiaeen described
in the documents and standards ISO ST 1999, ST;26845349, in Ukraine for a very long time
dominated the theory of "zero risk" which was basedhe maximum permissible concentration and the
maximum permissible level and their observanceantae the preservation the health of workér<].

It should be noted, that in many countries of tloglevthe so-called Harvard's model applies, in
which the main criterion is oncological mortalitgn( additional number of deaths per 1 million of the
population or employees). At the same time, bystatary legislation of United States, Britain atder
countries risk assessment can be carried out mphwortality, but also according to other signifitéealth
disorderd8, 9. On the recommendations of the WHO a risk assegssheuld be conducted by universal
indicator - the lost years of working life (DALYs}ing weight coefficients for occupational diseabes
this method is very difficul{8]. The methodology, which used in RF and now impletee in Ukraine
based on any violations of health, on the basmseaafical prognosis and type of disability from ocatignal
diseases, disorder of reproductive health andtheatlescendan{é, 1J. Kundiyev Yu. and other authors
[1, 17 noted that the study of the risk of health disosddhould be based on the study of the relationship
between working conditions, work experience andthezndition. Thus the emergence of pathologies
associated not only with exceeding regulatory keMelit also with a quantitative assessment of ¢adtin
of workers.

Interest in the issue of occupational risk in Ukeals especially manifested in last years and found
its reflection in the "National Program for improgi safety, occupational health and the working
environment." Management of the system of occupati®edicine, its subsystems and services may be
effective if it will be based on the results of @anprehensive analysis of the processes of formation
health and working ability of the working populatid2, 13, 14.

So, given the circumstances set out above, theelobithe strategy of medical care for the working
population needs an objective assessment of damgess production, which is possible only on thesba
of quantitative risk assessments of health in $igegrofessions on specific production, that wilake
health " control element", evaluate it accordinge¢onomic criteria and have leverage for real mamant
of occupational risk. Therefore, the study of octignal risk of emergence of diseases of the
cardiovascular system in the workers in modern hoeggcal enterprises is an urgent problem of the
present and needs an immediate solution.
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The purposeof the work was t@assess risks of morbidity with temporary disabitity the basis
of studying working conditions and the level andisture of morbidity with temporary disability angpn
workers engaged in mining and iron ore processirthe mining and metallurgical complex of Ukraine.

Materials and methods.Hygienic, epidemiological, and statistical methoélsesearch were used
to solve this purpose. Professional risk of disedegelopment was determined according to the
methodology for assessing occupational risk forkeds healti11] by the main technological processes
in mining and metallurgical complex. On the badisth® results of hygienic assessment of working
conditions on indicators of harmfulness and darigetors of the production environment, severity and
intensity of the work process pre-determined pitasal risk for specific professional groups of
employees. Assessment of the degree of cause-efkattonship of health disorders and working
conditions was were conducted by the research mmy ©f morbidity with temporary disability. As a
control group were examined workers of repair aegmanical shops.

Material handling was performed using the standiéicitosoft Office Excel program package. The
number of observations was sufficient to obtain ataied estimates of the first two points: the angtic
mean (M) and the mean square deviati®n For comparison of the average values of of tentjtative
indices, in the normal distribution of the traitedst-criterion of Student. The significance levedsw
considered reliable p <0,05 with reliability of 9@

Results of the study and their discussionResults of analysis of morbidity with temporary
disability of workers mining and metallurgical coleyp of Ukraine became the basis for the calculatibn
risk parameters and the main indicators of monpiftit in-depth study of the dynamics of morbiditig,
causes, peculiarities of progressing and foreaadtie efficiency of preventive activities (table. 1)
Morbidity with temporary disability is not clearlyetermined. This is numerical series of levels,alhi
fluctuate in time with zero trend, is not presemtistical reliability increase or decrease itsuealFor its
analysis is more suitable model of probabilistioqass of Markov type by means of which we can ptedi
some of the probable characteristics of disease.

Table 1
Risk parameters of morbidity development with tempaoary disability of workers in the mining
and metallurgical industry of Ukraine (p<0.05)
Production
Risk parameters Underground Open mining | Metallurgical

mining of iron ore| of iron ore production
The average number of diseased in the inspected tea 2.2 3.3 11.3
The average duration of periods between diseases, L 68.3 59.1 61.0
The probability of getting sick (being healthy) ihgy the dayp. 0.0146 0.017 0.0162
The probability to recover (being sicl), 0.1 0.081 0.084
Risk of morbidity with temporary disability, R1 0.127 0.173 0.161
Risk of morbidity with temporary disability in thentrol group, RO 0.31 0.31 0.31
The relative risk, RR 0.1 0.13 0.09
Etiological particle of professional selection, EF 89.7% 85.9% 90.8%
The ratio of the chances to get sick of occupatidiszase, OR 0.0516 0.041 0.0061
Eggﬁgggoﬂ‘arpgigbeigisti with temporary disability e transition to 5.96 7.98 31.8
A_ssessment of cl_ass _o_f working conditions by indirsaof morbidity 32 3.2 2.31
with temporary disability

In the analysis of auxiliary parameters of risksliseases with temporary disability we determined
that the most number of diseased in metallurgicadlpction (11.3) and the average duration of pariod
between diseases in metallurgical production aea@gen mining of iron ore are at approximatelyshme
level (61.0 and 59.1), which indicates that a laggantity of somatic diseases, which are shordljhand
periods between them is less than in other indasstiburation of morbidity with temporary disability
before transition to occupational disease is thetrmthe metallurgical industry 31.8. and the desalin
underground mining (5.96), which proves that theathérgical industry has more diseased for morkidit
with temporary disability, periods between therfess, but the risk of transition to occupationakedise is
very low.

The probability of getting sick is the highesthetbpen mining of iron ore (0,017) and the smallest
in underground mining of iron ore (0.0146), and pinebability to recover is the highest in undergrdu
mining of iron ore (0.1) and the smallest in opeining of iron ore (0,081), that is connected witle t
action of professional selection and medical suppbworkers which are allowed to underground work,
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that is they are practically healthy. The risk efdlopment of common diseases is lower than icdhérol
group. Etiological particle of professional selentiand preventive measures are quite high from &b,9
90,8 %, and therefore the risk of emergence of idaybwith temporary disability is lower than theexage
population. According to calculated indicators afriidity with temporary disability they correspotod3
Class 2 degree of harmfulness for underground @ed-pit mining of iron ore and 3 Class 1 degree of
harmfulness or permissible for metallurgical pragut Table 2 shows the risk parameters by indigidu
nosological units in the main industries.

Table 2
Risk parameters of morbidity development with tempaary disability by individual nosological forms
for workers of mining and metallurgical industry of Ukraine (p<0.05)

Underground mining o - fi Metallurgical
. of iron ore pen mining of iron ore production
Common diseases AR AR AR
0, 0, 0
at 106 RR EF % at 106 RR EF % at 106 RR | EF%
Neoplasms (C00-D48) 0.35 0.34 - 0.15% 0.16 1 0.66.670 -
Diseases of the nervous system
(G00-G99) 15 0.37 - 0.22 0.06 - 0.3 0.09 -
Diseases of the circulatory system
(100-199) 1.45 0.28 - 2.0 0.39 - 215 041 -
Diseases of the respiratory systen ) ) A )
(J00-J99) 23.2 0.33 275 0.4 2471 035
Diseases of the digestive system ) ) .
(K00-K93) 2.1 0.3 2.3 0.34 2.0 0.31
Diseases of the genitourinary
system (N0OO-N99) 1.0 0.26 - 0.6 0.17 - 0.98 0.26 -
Other etiologies 0.02 0.63 - 2.0 49.5 - 0.19 47 778
All together of the above disease 40.8 0.34 1 46/8 0.4 - 44.0 | 0.37 -

When performing the analysis we can see that wemnMalues of relative risk AR and value RR,
which do not exceeding 1,0 do not allow to defihe tategory of diseases and their connection with
working conditions. For identification the pecuiiggs of influence of working conditions on theustture

of morbidity in main industries advisable to congtre individual industries (table 3). Table 3
aple

Comparing the risk parameters of diseases with tengrary disability development by individual nosologcal
forms for workers of mining and metallurgical industry of Ukraine (p<0.05)

Underground mining Underground mining Metallurgical
of iron ore and open of iron ore and production and open
Common diseases mining of iron ore metallurgical production mining of iron ore
RR, o RR, 0 RR, o
Cl 95 % EF % Cl 95 % EF % Cl 95 % EF %
1.9 4.2
Neoplasms (S00-D48) - - 1127 47.4 3.1.5.2 76.2
Diseases of the blood and hematopoietic
gland and individual disorders with 5.0 80 ) ) 2.7 63.0
involvement of the immune mechanism 4.8-5.2 2.1-3.3 '
(D50-D89)
Endocrine disease, eating disorders 1.6 375 ) ) 25 60.0
and metabolism (E00-E90) 15-1.7 ' 1.9-3.1 ‘
Disorders of phren and behavior 22.0 11.8 1.9
(F00-F99) 212:229| 9 6.8-16.7 915 1721 | 474
Diseases of the ear and mastoid process ) ) ) ) 2.6 615
(N60-N95) 2.4-2.8 '

By comparing the productions against each otheamesee that the emergence of risk of disorders
of phren and behavior in underground mining of iooa 22.0 times higher than in the open miningafi i
ore and 11,8 times higher than in metallurgicabpiation with EF 95.5 and 91.5 %, diseases of tieaus
system 6,8 times higher than in underground mirohgron ore and 4.2 times than in metallurgical
production with EF 85.3 and 76.2 %, which indicaesery high dependence on working conditions. In
metallurgical production risk of neoplasms 4.2 sneégher than in open mining of iron ore, diseases
the blood and hematopoietic gland 2.7 times, 20e4i higher for endocrine diseases and 2.6 timéghig
for diseases of the ear and mastoid process. El€aifpational factors 76.2, 63.0, 60.0, 61.5 %, tvhic
indicates the high and very high connection withikiray conditions.
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The risk of developing a disease with temporarghiigy is influenced by a set of factors, among
which working conditions, economic conditions, $ifide and quality of life are leading and deterntime
level of population health and work potential, whis confirmed not only by our studies, which fouhdt
the risk the occurrence of mental and behaviosardiers in underground mining of iron ore is 2ihies
higher than in open and 11.8 times higher than étaiturgy, diseases of the nervous system 6.8 times
higher than in underground and 4,2 times than isaliuegy, in metallurgical production the risk of
neoplasms is 4.2 times higher than in open prodogctlood and hematopoietic diseases 2.7 times, 2.5
times higher for endocrine diseases and 2.6 tingdeeh for diseases of the ear and mastoid probess,
also studies by many authors worldwide [1, 2, 1(, 1

According to various researchers Shastin A. S. Midrushchenko T. A., Basanets' A. V. [5],
Shlyapnikov D. M. [6], Preobrazhenskaya Ye. A., Isaka A. V., Zor'kina L. A. [12], Chernyuk V. I.,
Solovyov O. I., Honcharov O. E. [13] working condiits in workers engaged in the mining and processin
of minerals cause rather high levels of diseaseth@fcardiovascular, respiratory, and bone-muscular
systems, the development of myocardial infarctgirgke, which correlates with the results of oudgds,
which found that the highest number of sick workaeesurs in metallurgical production (11.3), and the
average length of periods between diseases in lomgighl production and in open-pit mining iron ase
approximately at the same level (61.0 and 59.1).

Assessment of working conditions and the assessaiéntlividual and group occupational risk
and hazards of production in specific occupatiomd specific industries are considered by many ef th
world's leading scientists [3, 7, 8, 9, 11, 14]nasessary to establish the relationship betweekiagr
conditions, seniority and age and development sgales in the employees of industrial enterpriees f
the point of view of evidential medicine Thus, awiog to our research, working conditions for
underground and open-pit mining of iron ore coroespto Grade 2 grade 2, and for metallurgical
production — grade 3 grade 1 or permissible.

The prospect of further research is the developmism individual occupational risk management
card, one of the components of which is the assasisamd analysis of the risk of developing diseeitie
temporary disability, which is the key to develgpieffective integrated models to reduce the riskaif
only common but also occupational diseases.

1. In-depth analysis of morbidity with temporargalility is conducted for establishment reliably
proven cause-and-effect relationship between wiwkeralth and industrial and professional environine
with a view to developing, implement and monitoe @iffectiveness of preventive measures which are
aimed at reducing of morbidity and management ofgssional risk. Reduction in the level of disehas
not only social but also economic importance begatisontributes to the preservation of a significa
number of workers in the sphere of production.

2. The risk of developing of common diseases inthekers of mining and metallurgical industry
is lower, than in the control group and is 0,127underground mining of iron ore, 0,173 for opemimg
of iron ore and 0,161 for metallurgical productiand the ratio of the chances to get sick of octiopal
disease (OR) is 0,0516, 0,041 and 0,0061 respéctiwbich correlated with working conditions. When
calculating the indicators of diseases with tempodisability it has been established that thatkivay
conditions for underground and open mining of iova corresponds to 3 Class 2 degree of harmfulness,
and for metallurgical production — 3 Class 1 degrielearmfulness or admissible.

3. In-depth analysis of morbidity and establish taeises which lead to its increase will case
follow-up dynamic supervision, monitoring the hbaif each individual employee in order to timelyeiz
early manifestations of occupational disease amtatary medical rehabilitation in order preservatid
working ability of the workers in his professiorgleulation of individual safe working term and open
perspectives for future research aimed to the dewednt and implementation of effective system of
management of professional risk.

Prospects for further researchre that theesults obtained during the analysis of the motidiith temporary disability
for workers of the above-mentioned occupations lmamonsidered as initial data and will allow thdagishment of dynamic
monitoring, monitoring of the health status of eaetividual worker in order to timely identify thmitial manifestations of
occupational disease and the mandatory conductretavery treatment in order to maintain the workexbility to work in his
profession. The obtained results will be the bémigletermining both group and individual safe wiogkterms, criteria for early
diagnosis of initial manifestations of diseasesicWtare caused by the influence of working condgiccriteria of professional
selection.
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PU3UK PO3BUTKY 3AXBOPIOBAHb

3 TUMYACOBOIO BTPATOIO INTPAHE3JJATHOCTI
Y ITIPAIIIBHUKIB TIPHUYO-METAJYPITAHOI
TAJTY3I YKPAIHA
KoBaabuyk T.A., Opexoa O.B., I1aBienko O.1.

Merol0 aHOTO NOCHIKEHHS Oylla OIHKA PH3HUKY
PO3BUTKY  3aXBOPIOBAHOCTI 3 THMYacOBOIO  BTPATOIO
Mpane3gaTHOCTI  cepel  MpAaliBHHUKIB, [0  3aiHATI
BUI00YBaHH;IM Ta HEPEepoOKOI0 3ali3HOi PyAHM B TipHHUYO-
MeTanypriiHiit ramysi Ykpaiuu. Pu3uk po3BUTKY 3arajbHHX
3aXBOPIOBAHbB y MPALiBHUKIB IpHAY0-METATyPriiiHO1 raiy3i €
HIK4Ye, HDK y KOHTPOJNBHIN rpymi Ta ctaHoBUTh 0,127 mus
TijzeMHOr0 BUAOOYTKY 3aii3noi pyau, 0,173ms Bigkpuroro
BuoOyTKy 3amizHoi pymu ta 0,161 mns meramypriitHOoro
BUPOOHUIITBA, a BIJHONICHHS IIAHCIB 3aXBOPITH Ha
npooeciiine 3axsoproBanns (OR)cranosuts 0,0516, 0,04%a
0,0061 BigmoBigHO, MLIO KOPEIIOE 3 yMOBaMH IIpaL.
IlpoBeneHHi  JOCHi/UKEHHS  JOBOAATH  HEOOXiAHICTH
PO3paxyHKy iHAMBITyaJbHOTO OE3MEYHOTO TEPMiHy poOOTH
Ta BIJKPUBAIOTH IMEPCHEKTHBH I IOJAIBIIMX HAayKOBUX

JIOCTTIJDKEHD, COpSMOBaHMX  HAa  PO3pOOJCHHS  Ta
BIIPOBA)KCHHS e(eKTUBHOL CHUCTEMH KepyBaHHS
npopeCciiHIM PU3UKOM.

Kawuosi ciaoBa: ymoBH TIpaili, 3aXBOpPIOBaHICTb,

npodeciiHuil pU3KK, FipHUYO-METadypriiHa rany3b.
Crarrs Hagidinoa 22.03.201%.

PUCK PA3BUTUS 3ABOJIEBAHUU
C BPEMEHHOWM YTPATOM TPYAOCIHOCOBHOCTH
Y PABOTAIOLIUX TOPHO-METAJLTYPTUYECKOM
OTPACJIA YKPAUHBI
KoBaabuyk T.A., Opexosa O.B., IlaBnenko A.HU.

Llenpio maHHOTO HCCiIemoBaHMs ObIIa OLCHKA pHCKA
pa3BUTUSA 3a00JIeBaeMOCTH c BpeHOM yTpartoi
TPYAOCIIOCOOHOCTH cpeu paboumx, 3aHATHIX MOObIYEH |
nepepaboTKOH KeNe3HOH pyAbl B TOPHO-METAJULTY PrUYeCKOi
oTrpaciii YKpauHbl. Puck pasButusi oOumx 3a0osieBaHUi y
PabOTHHUKOB FOPHO-METAILTYPrUYECKOW OTPACIU HIUKE, YeM B
KOHTPOJIBHOW Tpymnme u coctaBister 0,127 mms momzeMHO#
no0bran  xenesHod pynael, 0,173 mis OTKpBITOH HOOBIYH
xkenesHod pyasl u 0,161 1us MeTamIypruveckoro
NPOW3BOACTBA, @  OTHOLIGHHE  ILIaHCOB  3a0oieTh
npodeccuonanbaoe 3aboneBanne (OR) cocrapnser 0,0516,
0,041 u 0,0061 cOOTBETCTBEHHO, YTO KOPPEIUPYET C
ycaoBusME Tpyza. [IpoBeeHHbIE HCCIICI0BAHHS H0KA3bIBAIOT
HEOOXOJUMOCTh pacyeTa HHIUBUAYAIBHOTO O€30MacHOro
Cpoka paboThI U OTKPHIBAIOT MEPCIIEKTHUBBI [UIs JATbHEHIINX
HAYYHBIX WCCJICIOBAaHHN, HANpPaBICHHBIX Ha pa3paboOTKy U
BHEJ[PEHHE s¢dexTuBHOI CHCTEMBI yIIpaBIeHHS
npo(heCcCHOHANTBEHBIM PUCKOM.

KiioueBble ciioBa: ycnoBus Tpyna, 3a00J1€BaeMOCTB,
1poheCCHOHAIBHBIN PHCK, TOPHO-METAILTYPrUYEcKas OTPacib.

Penensent ['onoBanosa [LA.
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