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TOBY XYPAAHI'YH

YuxHum 6erneecHuin xaparnaa 60noH TyyHun 6oguT xamraanax 6angnbir
cypaancaH AyH

Yupacnan: [O3MbB-aac rapracaH cyganraaraap LWwyyrMaHbl LlantraaHtan COHCror
OyypanT Hb [O3NXWAL XaMIMAH TYraamMan TOXMOMOAOr, ypbA4YuMnaH C3prumnax
DONOMXKTON M3IPraXknaac wanTraancaH eBYHUA HAr M rax y3xa33. NIOSH-aac rapcaH
HUWTNanNA Aganxuing ouvponuooroop 30 opuMM cas axunuug awyntan LWyyruaHbl
TOBLUMHTAN axnbliH OanpanHg axunnax 6anHa. 10-H cas axunuug wyyrnaHaac
wanTtraancaH coHcron Oyypax aMmraraac 6ormk waHamk banHa. ©HOep LWyyrnasbl
epTenTTan axnbliH OavWpaHa rasap Tapuwanad, yyn yypxaw, 6apwnra, 6onoscpyynax
ynaeap, T33B3p 60noH u3aprunH candapyyn opx 6anHa. boaut 6arvgang yyn yypxanH
canbap gaxb axnblH 6anpHbl alynTan Wyyrnadbl Heneenen He Bycan yWnaB3apuiiH
canbapyygaac xamrumH eHgep Tapxanttanm (76%) GanHa. LUyyrvanbl Heneennunr
Oyypyynaxag aBax XsHanNTblH gapaancaH apra xamxkasaHg CXX (coHcron xamraanax
X3parcan) Hb WHXeHepurdH 60noH 30xMOH GauryynantblH XAHaNTbiH -~ Aapaa
spambanargnar. CaHxyy 6OMOH NPakTUKMAH XyBbA 3XHUA XOEpP XAHaNTbIr aBax
oonomxryn Ttoxumongong CXX-aap xamraanaxbeir caHan ©6onrogor. [aBd CXX Hb
aXunTaHg Taapaxryi, Oypyy 3yyx 33par Hb QyTyy Xamraanax, yYyYH33c ragHa Xxaparnaxag
TOXWUPOMXIYWA, ragaan opvyHOOC X3T Tycraapnargax rax MaT X34 X343H Ayrtargantan
Tan Gawgar. impg awoyntaw wWyyrmana epTteH axunnax Oyn axunygbliH COHCron
XamMraanax XaparcnuinH xaparnaa 6OonoH xamraanax 4agBapT cydanraa  Xunx
Wwaapgnara banHa.

3opunro: AxnnyabliH YNXHUIA BerneecHnin xaparnaad 60MOH TYYHUIA COHCION XaMraanax
0oanT BananbIr yHanax

CypanraaHbl apra 3yu: “Owy Tonron” XXK-uiH 3acuiH xyosp Gaspkyynax
YANOB3IPUIH arynTan LyyrnaH epteH axunnax 6airaa 126 axunyapir cyganraang
XamMmpyynae. AXUNYObIH X3parnax Oy 4uxHuin BerneecHyyaunH 6oauT xamraanax
Bbananeir CXX-niH Toxupneir wanrax VeriPRO 6GaraxuiiH TycnamTanraap cygancat.
Tyc XaMXUNTI3P axwuntaHg 30XMOMMOOP [Ayy ©rd COHCrOCHbl Japaa YUXHWUK
OerneecTan yen OaxWH COHCTOH 3Arasp XO0EP X3IMXWUNTUAH 3epyy, YWUNOBapnardaac
MPCOH Yp alrnMmH wyyrmaH Oyypyynax XomKasaTaW Hb XapbuyynaH YHancaH. MeH
aXUN4YablH YXHUA BerneecHun xaparnaa 6onoH GerneecHUn TOXMpomKTon Bananbir

HareaC TaBaH OHOOrOOpP YHAM3X acyymxbir Tyc Tyc aBcaH. Cyanaad 6erneecHun



TOXUPSIMAH COPUNTBIH yen axuynuuabiH 4YnuxHuin Berneec 3eB 3yyx Oyn banpgang
XSAHaNTbIH XYYACbIH Aaryy aXXurnanT XUAH YHAMC3H.

Yp ayH: CyganraaHa xampargcaH YnxHuin GerneecHyyauiiH 6ogut xamraanax 6angan
ovponuoo yayynanttan GamcaH. MeH 6GerneecHyyounH 6oaut Xxamraanax 6Gawngan
YWUNAOBAPIAr4aac TOQOPXOWNCOH Wyyrnad Byypyynax yp awwrmiH 3eBfIOMX XaMXXI3HIAC
Gara rapcaH. AxnbiH ©OaWpaH pJaxb awynTad WwyyrMaHbl TYBLUMHEGC HUIT
GerneecHyyaunH 44,6% ayTtyy xamraancaH 6a xamraanax 4agaBX XamrMnH Mmyy
Berneeceep xaTapg yncag ynnasapnaracaH 3M 1100 Orange 3arBapblH 6erneec OpcoH.
Xamraanax 4YagaBx eHOep Y3yynanTTan TortooracoH berneecyynasp Laser lite, Max
lite, Max, Sparkplugs, 3M E-A-Rsoft (52.3%, 60.3%, 63.3%, 72.9 %, 55.6%) 3arsapbIH
Gerneecyya opcoH 6GanHa. Axunuug eepcauiH xaprangar 6erneecHyynsn erced
3yyxaq ToxupomxTon BananeiH yHanraaraap E-A-Rsoft, Max lite, Laser lite and max
3arBapblH Berneecyya ayHmkaap (15.17) OHOOTOM XaMrUH TOXMPOMX ©HASPTIN MK
TogopxonnoracoH 6on gapaax 3areapbiH 6erneecyyn Max (19.23), Sparkplugs (22.64)
and 3M 1100 orange (29.6) Tyc TyC OHOOTOW XaMrMiH TOXMPOMX MyyTan Gerneeceep
YHAMaracaH. XaMXUNTURH Typll axunyug 4YumxHun Gerneecuinr 3eB 3yyx 8 anxmbiH
paryy yHanaxag 8-H anxmbir 3eB rywuaTrax GancaH axunTtaH TOXvMongoorym 6a Har
ynngan angaatad XMAC3H aXWnTaH raHuy TOXMONACOH. AXWMNYAbIH 36B anxam XWWAC3H
Gangnbir xyBuap y3yynaxag 3 60noH 4 anxam 3eB XMNC3IH TOXMOMNAO0N HUAT aXunygbiH
ANANaHx xyeuinr (79%) a3amk GanHa. berneecHur 6oauT XamraananTbiH TYBLUWMHK
YANOBAIPAr4yaac MPC3H Yp allrMiH XaMXKa3aTal xapblUyynaxag CTaTUCTUK av xonboraon
oyxun snraatam (p<0.001) Gavraa Hb yp aWrMUH X3MXK33HA XYPTan Xamraark
Yagaxryn banHa.

AOyrHanT: YuxHim 6erneec 3yyx HaMmaH anxmbIr 36B XMINC3H HAr 4 ToxmMonaon 6anxryn
bereeqn axunung YMxHUMA Gerneec 3eB 3yyx apra Gapunbir carlH 333ML3aryin GanHa.
CypanraaHp  xampyyncaH 6erneecHyyamiH — 60auT  xamraananTblH — X3MX33
YANOB3PMAryaac MPCaH Wyyriad Oyypyynax yp awruiH X3amMxaaHaac bara TyBLUMHA
xamraamk GanHa. 3H3 Hb axnblH GanpaH 033pX awynTan LWyyrnaHbl Hereenneec
Oyp3H xamraamk 4agaxryin 6anraar xapyymk 6anHa. berneecHuin 3yyxag TOXMPOMXKTOWN
BananbiH YHIMNraaraap XxamrmiH TOXMPOMXKIyn berneec He XAtad yncag yunaBapracaH
3M 1100 3zareapbiH 6erneec TogopxownorgcoH GamHa. bycag GerneecyyamiH XyBbA

TOXUPOMXKTOM BananbiH OHOOHbI XYBb, HAN334 3epyyTan (15-27) 6anHa.



Tynxyyp yr: YuxHun OGerneec, LwWyyrMaHbl LlantraaHTan coHcron byypax amrar,

LWyyrnaH 6yypyynax watancaH XsHanTbiH apra
ABSTRACT

Study on worker’s earplug usage and its real-ear attenuation status

Background: According to the World Health Organization, noise-induced hearing loss
is the most common permanent and preventable occupational illness in the world. In
the United States alone, more than 30 million workers are exposed to hazardous noise
on a daily basis, and 10 million workers suffer from noise-induced hearing loss . In fact,
the mining sector has the highest prevalence of hazardous workplace noise exposures
(76%) among all industrial sectors. The use of personal protective equipment ranks
third behind engineering and administrative controls in the hierarchy of solutions for
reducing occupational noise exposure. In cases where noise cannot be economically
or practically controlled, the Occupational Safety and Health Administration regulations
allow workers to be prevented from hearing loss using earmuff or earplug hearing
protection devices properly. Hearing protection devices have several drawbacks,
including unreliable attenuation unless worn correctly, discomfort for some users, and
attenuation that blocks desired sounds along with noise.

Objective: To evaluate worker’s earplug usage and its real-ear attenuation status

Materials and Methods: The study was designed to assess workers’ earplug usage
and its real-ear attenuation status among 126 workers who are exposed by high
frequency noise at the concentrator plant at “OT” LLC. VeriPRO fit test equipment was
used to determine real-ear attenuation status of the different earplugs which are being
used as a hearing protection device at the working place. In general, a subject took two
hearing tests — one without an earplug and one with the earplug. Differences between
his/her thresholds on these two tests indicate how much sound attenuation was
provided by the earplug being tested. At the beginning of earplugs fit test all workers
were asked to fill out a questionnaire about earplug usage, and types of earplugs,
workers evaluation on identifying their perceived comfort of the earplug based on a five-
point evaluation scale. During the fit test, researchers observed and noted on steps of
proper HPD use/wearing techniques of all study subjects using a previously developed

check list.



Result: The overall number of tested various types of earplugs were approximately
equal. Also Real-ear Attenuation statuses of all earplugs were less than a Noise
Reduction Rate on their earplugs package. Overall, about 44.6% of the subjects’ ears
were under-protected. Most of the under-protected subjects were wearing the 3M 1100
Orange earplug orange. The Laser lite, Max lite, Max, Sparkplugs and 3M E-A-Rsoft
earplugs had high percentages of ears that were in the ideally protected category
(52.3%, 60.3%, 63.3%, 72.9 %and 55.6%, respectively). 3M E-A-Rsoft, Max lite, Laser
lite and max wearers reported a slightly lower comfort score (15.17) than Max (19.23),
Sparkplugs (22.64) and 3M Earplug orange (29.6). During the test, the most of workers
couldn’t wear earplugs properly according to earplug wearing techniques.
Observational data revealed that majority of the subjects (46.8%) were performed
correctly only 3-4 steps out of 8 steps of earplug wearing techniques. In addition, less
than half of the study subjects have answered that wearing earplugs at the workplace
with high noise is not comfortable

Conclusion: Employees attended our study were not good at wearing techniques of
earplug. No one could perform all 8 steps of wearing techniques during VeriPRO test.
Real-ear attenuation status of earplugs was lower than noise reducing rate labelled on
package of earplugs. In terms of wearing perspective most uncomfortable or
inconvenient earplugs among all 8 types of earplugs was 3M 1100 orange earplug
made in China. Average score of wearing convenience of other earplugs were slightly

different from each other and range between15 and27.

Keyword: Earplugs, personal protective equipment, real-ear attenuation status, noise-

induced hearing loss



FAPYUI

I | 3
TOBMUINGOH YT VWH BEATTEATITT ovivsvisosssssssvisooniusmsivess st sssoi s ey 5
L L B e g e T — 6
XYCHOITTUMH HKATCAATIT ....oooooiietceee ettt s st s 8
BYTIOT 1. YIMPTI AT ...t st en e en s 9
1.1 CyganraaHbl @¥ITbIH YHIBCIIAM couveeueeeieeeeerueenreesseesseeeseesesssesssssaseessesssssassessnsssssesssssnessnsssesssnnens 9
1.2 CynanraaHbl @KITbIH SOPUITIO ..c.vcveuieieesteeeeseesseesaesseeeestesseessasseesssssessesssessessssssessssssensessesssanseens 10
1.3 CyAanraaHbl @KIBIH BOPMIIT .ocueeuieiteieeeerteerieieessiestesteeseessassaesaasseastestaaseessassasssassiassessesseaseessassees 10
1.4 Cynariraarsl ASRUIVYIDK BYH SOYVHE ..o nusmmssmmmussmmssmsmiiamsssmsst s s sy 11
1.5 CynanraaHbl aXITbIH LUMHAAT TAT....ccoiiiiiiiuiieiteeieeeieeeteeeeeeesseeeseaneeeteeessesaeeesseessaesseessssessssassnnas 11
1.6 Cynanraans BNIBIH NPEKTVK DY XOTTO O LION urwwssssnssissay sy sisssss sustssas s e s et s 11
1.7 CymanraaHbl 6C SYWH BOYVIBTIT cisivvsssisssssisssssiveis s issssvis siiis iyt i imissiiimsosisi s 11
1.8 Cynanraadbl akUN XOITONUYYNCIH BaWMIBITT cuiw s ssssitamsis it i 12
1.9 CypanraaHbl aXIblH XYP33HO X3BIYYIICIH OIYYIIAM .eveeceeireceeeerreceeieeeeste e eaessessensenssesssenne 12
BYNIT 2. X3BIATMMUH TOMM.........ooiiviiiriinieieiietsecessessse s ess s 14
2.1 XYHWNIA COHCTOMBIH YA @XKUITIATAE .eevveevieeeeeeeirieeiseesseesseassseasseesssssssessessssessessnssssaesstesssessssassees 14
2.2 YWNOBIpUWIAH LLYYrMaH TYYHUA 3pYYN MAHO3A Y3YYIIAX HOMOOIO ....cvieeeeerireeaesiecreneeeerenns 15
2.2.1 YANOBIPMIAH LUYYTUBH c.vveveveieeseieseseeeeseesestaesestassesaesaesaesessaasessssesssssassensessensssssnsssassessessons 15
2.2.2 UlyyrunaHbl 3pyyn MIHASL Y3YYN3X HOMOOIIOI ....cevecueeieirieeieriieeeiesresseasesseessensesaessaensaens 16

2.3 LU Y YT UAHBE XAHEIIT . cas s shsistasossivs 2o e i s 653344 ¥ 630 3§V 04 G4 VY SRR 17
2.3.1 Xe4ernMepuinH 3pYYI @XYNH CTAHIPT...ccceieeireaeeieeeireeeteeiareeteeesseesseessesseesesinnssseeessessns 17
2.3.2 AXnbIH BarpaH 0aXb LYYTMAHBI XSHAMT . ....coeiuiceiecreeueeeeereeseeseeeeteeseessesseessessesssensassanseens 18

2.3.3 WyyrnaHbl epTenteec axunyabIr xamraanax xsHanTblH apra XaMX39HUIn Tepnyya

(TABaH TATIATT XAHBTILY s i o s e ST e T S e T e 20
2.4 COHCIOM XaMIaamaX XAPBICOI . ueeuerueeeerueaeesteaseessassersessseasesssaasessasssessssssessssssansessesssesssssessesnssnes 21
2.4.1 CoHcron xamraanax XaparciMiH YHACIH OMITTONT ..ecveevevererrereereerersessesseseesseseseesessansaens 21
2.4.2 CoHcron xamraanax XaparCruir YHINAX aprauiai ... e ceesveeseesreesiseessessssessssseessnes 22
2.4.3 CoHcron xamraanax X3P3rCIUNH TOPITYYLL ...cooviaoterieaeerienriertesieeesessesseassesssessessessssssanssens 25
2R NOOHTOIIT svwsossvsnssvnsmssmevssiessessinsssvenssns s s e s oss 0o 44T ¥ 3 S S S SRSV 29
2.4.5 YnxHNI BOrneecHNin 3B 3YYX AAPAATIAM ...cccoviciiereeeeeesreerieseeeetesseeseassesseessessessssseansaens 30
2.4.6 AHxaapyynax TaMAIrNArad BOMNOH OYYT TOXMO ....ccccereevirrecrerrissersssessesssnsnsssessesssssessssanss 32
2.8 O VIDTETIT s crvasss s sos e S S 0 05 S o7 A S T o R T P TN A e ST T 33
BYN3I 3. CYOAINTAAHBI MATEPUAIL, APTA YW ... ceesesassesssssessssssans 34
3.1 Cynanraatbl FaATBAD s s I S e e 34



3.2 CypanraaHbl XaMpax XYP33 68 TYYBIP ..cveverireerirreieereereeseeeeeereesesasaesaesaesaeseesaesessesnesasssesnssnas 34

3.3 Cypanraadbl MmaTepvan uyrnyynax apra, XaparfarA3XYYH ..o eraerenereeneaeeeseeseeseeseas 35

3.4 Yp OYHMMAH CTATUCTUK BOMOBCPYYITAIT wouvevveriiriiririiieesseveessesesseesaesessassesaassesaessessenessssnesnessesnssnas 37
AXUNYAbIH EPEHXUIA M3O33MaN, Hac, XyMCUiAH Bangang WUHXUNMa3 XUIAK, OyHOaX, rond,
cTaHAapT Xas3annT, XamMrinH nx 60NoH Bara yTryyabir TOOLOMX OFTOB. ....ccceeveervecrerieeesiesseeseesiesnas 37
BDYINAL 4. C¥ DANTAAHDB] YP BYH oo ossmisis s s ssasamig 38

4.1 CyganraaHg xamparacaH XYH amMblH €PEHXMA MIAOIANANT ..veeeeveereerireaieeereesaeesseessessseesssnssnes 38

4.2 YnxHnin BerneecHnin Xxaparnaa, a4y xonboranbiH Tanaapx OWNronT, xaHanara 60noH 3e.

YK BY A DANOTIBIT YHOTICHH VD, FINVH sy s s s s b s e s s s s s sa s 39
4.2.2 AxnnuapbiH YnxHUA Berneec 3eB 3yyx 8-H AapaannblH garyy YHanras XMncaH 6angan
........................................................................................................................................................... 42
4.3 Yuxuunin berneecyyaninH 60auT Xxamraanax 6ananbir YHIMCOH YP OYH coveeeeeeeveeeeeeeeveeenes 47
4.4 YnxHuin 6erneecyyaninH axXmnyumH 3yyxaa TOXMPOMXKTOW 6aianbIr YHANC3H yp AYH ......... 56
BYNMO 5. XOJTLIBIMMK ...ttt ettt beh ettt ene s 60
BYNAT 6. CYQANTAAHBI AXITBIH [YTHOITT....c.ccocovmnmssmmsmmssmsnemmnssrsssissrvssmssssassmsssssissssiss 67
BYIAT 7. BOBITBMK......cooocuumummmummsssovomssismss sunsiasasssomsssss sossims s s sms s s s s 68
L5 L T T, 70



HOM 3YWN

1. Jlxamcypan.[l OtoyHTOroc.Jl MapraxnuiH eBYuH. YnaaHbaatap: Coémbo
npuHTKUHT, 2010. x. 258-262.

2. Michael S, Andrew KA, John RB, Sean B, Thomas EB, Paul WB, Barbara JB,
Susan C, Richard C, Craig EC, Marjorie DG. Fundamental of Industrial
Hygiene: Hearing Protection. 6™ Edition, 2012. p. 223-261

3. National Institute for Occupational Safety and Health (NIOSH) -
http://www.cdc.gov/niosh/topics/noise/

4. Office of Mine Safety and Health Research -
http://www.cdc.gov/niosh/mining/topics/HearinglLossPreventionOverview.html

5. NIOSH (1998). Criteria for a Recommended Standard - Occupational Noise
Exposure - Revised Criteria 1998 - http://www.cdc.gov/niosh/docs/98-
126/pdfs/98-126.pdf.

6. MoHron yncbiH “XefenvepuinH xamraanax X3parcivnH epeHxvi Laapanara,

aHrunnbiH” MNS 4931:2000 ctaHgapT. 2000 [uwnan aBcaH orHoo 2014 06 cap
10] M3433an3anuninH ax yyceap: http://www.estandard.gov.mn/

7. Rabinowitz A, Galusha D, Dixon-Ernst C, O'Neill A, Fiellin M, Organic Solvent
Exposure and Hearing Loss in a Cohort of Aluminum Workers. Occup Environ
Med. 2008; 65(4):230-235.

8. Barbara AP. Fundamental of Occupational Hygiene: Hearing Consirvation. 5t
edition, 2012. p. 93-113

9. dsfs

10.Ferrite S, Santana V. Joint effects of smoking, noise exposure and age on
hearing loss. Occup Med (Lond). 2005; 55(1):48-53.

11.MoHron yncblH XxegenuvepurH 3pyyn axyWH Xyynb. MoHron YncbiH

XepenmepuiiH sam. 2008 [uwnan ascaH orHoo 2014 06 cap 1] M3433n3nNMIAH 3x

yyceap: http://www.legalinfo.mn/law/details/564

12.Franz RM. Addressing the Noise Hazard: Fundamental requirements and
critical focus areas. J Mine Ventilation Society South Africa: 2002. p. 106-110.

13.Tak S, Calvert GM. Hearing difficulty attributable to employment by industry and
occupations. An analysis of the national Health Interview Survey-United States
1997—-2003. J. Occup. Environ. Med. 2008; 50: 46-56.

14.Occupational noise management - Hearing protector program. Standards
Australia, Sydney, AS/NZS 1269.3: 2005.

70



15.Roger A, Robert A, John B, Gayle H, Bruel and kjaer. Student manual: Noise-
Measurement and Its Effect, Vol (12). 2009. p.169-177

16.MoHron yncbiH “COHCronblH 3pXT3H Xamraanax XaparcriviH TeXHWKWUIAH
epeHxuin waapanara” MNS5388:2004 ctangapT

17.Suvorov G. Effects of Peak Levels and Number of Impulses to Hearing Among
Forge Hammering Workers. Appl. Occup. Envon. Hyg. 2001; Vol16(8):816-822.

18.Department of Health and Human Services. NIOSH. Advanced hearing
protector study, conducted at: General Motors Metal Fabricating Division Flint
Metal Center — Flint, MI, 2005. p. 42-53

19.Rio Tinto group Standard. Global Head of Health, Safety, Environment and
Communities. Noise management: H2 — Noise exposure control: 2015. p. 25

20.Acoustics-Hearing protectors. Standards Australia, Sydney, AS /NZS 1270-
1999.

21.American National Standards Institute. Hearing protector selection: 1997. p. 12-
19

22.Environmental Protection Agency. Joint EPA/USAF study. The ability of mildly-
impaired individuals to discriminate speech in noise. Washington, DC: 1978. p.
65

23.Stanbury M, Rafferty AP, Rosenman K. Prevalence of hearing loss and work-
related noise-induced hearing loss in Michigan. J Occup Environ Med. 2008;
50:72-9

24.Davies H, Marion S, Teschke K. The impact of hearing conservation programs
on incidence of noise- induced hearing loss in Canadian workers. Am J Ind Med
2008; 51:923-31.

25.Gémez-Mur P, Pérez-Bermudez B, Meneses-Monroy A. Hearing loss related
with noise exposure in construction workers. Med Segur Trab 2008; 54:33-40.

26.Alice Suter, Ph.D. The Handicap Resulting from Noise-Induced Hearing
Impairment. DHHS (NIOSH) Publication. 2001;157:5-8

27.Kevin M, Sally L, Insert-Type Hearing Protector Attenuation Measurements on
End-Users in the Steel Industry, DHHS (NIOSH) Publication. 2001;157:47-49

28.Azman AS, Hudak RL, An Evaluation of sound restoration hearing protection
devices and audibility issues in mining. Info Mine Pub. 2012; 20:2-9

29.HapaHcyx.[l, OrwyHToroc.Jl. XepenmepunH apyyn axywn. YnaanbaaTtap,
MeHxuiH ycar; 2013. x. 30-31.

J1



30.Safe Work Australia. Australian Government Comcare. Managing Noise and
Preventing Hearing Loss at Work - Code of Practice. 2012. p. 20-35

31.0wyHToroc J1. XegenmepuinH apyyn MaHA, aloynryn axunnaraa rapbliH aBanra.
Ynaan6aatap: MeHnxuitH ycar; 2001. x. 66-73.

32.Tak S, Calvert GM. Hearing difficulty attributable to employment by industry and
occupations: An analysis of the national Health Interview Survey-United States,
1997-2000, J. Occup. Environ. Med. 2008; 50:46-56

33.Addressing the Noise Hazard: Fundamental requirements and critical focus
areas. J Mine Ventilation Society South Africa, 2002; 55(3):106-110.

34.Armando C, Leonides C, Angeles A. Predictive factors of occupational noise-
induced hearing loss in Spanish workers. Noise and Health. 2005; 17(78):343-
349

35.0wyHToroc.J1 HapaHcyx.] XegermepuiH 3pyyn axyyd rapblH asanra.
Ynaan6aatap: MeHxuinH ycar; 2013. x. 220-221.

36.AxnbiH GanpHbl aynryn Ganpan, xegenmepriex 3px, HUArMuWKMH Bartanraa.
(XepenmepuiiH Tyxam XyynuiuH wx O©ypaH nasnaraa). YnaaH6aartap: 2008. x.
50-60

37.MoHron yncelH XxXeaenMepuiH 3pyyn MIHAWMWAH YHOJCHWA Tenes OGawmpgan.
Ynaanbaatap: 2009 oH. x. 7-14

38.Hong O, Chin DL, Samo DG. Hearing loss and use of hearing protection among
career firefighters in the United States. J Journal of Occupational and
Environmental Medicine Content. 2013; 55(11):13-64

39.Reilly MJ, Rosenman K, Kalinowski DJ. Occupational Noise-Induced Hearing
Loss Surveilance in Michigan. Journal of Occupational and Environmental
Medicine. 1998; 40:667-674

40.Morata TC. Best Practices workshop: Chemical Exposure as a Risk Faktor for
Hearing Loss. Vol (45). New York. CME Article2. 2003. p. 676-682

41.3MNXA OMIT, 3pyyn M3HAWAH CTAaTUCTUKUIAH y3yynant 2008, 6oTb .

42.3I'XA SMI, 3pyyn M3HOWWH CTaTUCTUKUIAH y3yynant 2010, 6oTs II.

43.3MNXA 3MIT, 3pyyn M3HAWNH CTAaTUCTUKUIAH y3yynanT 2013, 6oTb II.

44.US National Institute for Occupational Safety and Health (NIOSH). Noise and
Hearing Loss Prevention webpage - http:/www.cdc.gov/niosh/topics/noise.

45.US Mine Safety and Health Administration (MSHA) Health Standards for

Occupational Noise Exposure Resources webpage -

http://www.msha.gov/1999noise/noiseresources.htm.
72




46.US Occupational Safety & Health Administration (OSHA) Occupational Noise
Exposure webpage -
http://www.osha.gov/SLTC/noisehearingconservation/index.html.

47.UK Health & Safety Executive (HSE) Noise at Work webpage -

http://www.hse.gov.uk/noise/index.htm.
48.Canadian Centre for Occupational Health and Safety (CCOHS) Noise - Basic
Information webpage .

http://www.ccohs.ca/oshanswers/phys agents/noise basic.html.

49.Government of Western Australia, the Department of Commerce Noise and

vibration webpage - https:/www.commerce.wa.gov.au/worksafe/noise-and-vibration.
50.Workplace Health and Safety Queensland Noise in industry webpage -

https://www.worksafe.qgld.gov.au/injury-prevention-safety/workplace-hazards/noise.

51.Gasaway DC. Motivationg Employees to Comply with Hearing Conservation
Policy. Occupational Health and Safety. 1984; 13(5):62-7

52.Royster JD, Royster LH. Hearing Conservation Programs: Practical Guidelines
for Success. Washington, DC: Government Printing Office; 1990. p. 12-25

53.Morata TC. Assessing occupational hearing loss: beyond noise exposures.
Scand Audiol Suppl. 1998;48:111-116

54.McBride DI, Williams S. Audiometric notch as a sign of noise induced hearing
loss. Occup Environ Med. 2001; 58:46— 51.

55.Coles RR, Lutman ME, Buffin JT. Guidelines on the diagnosis of noiseinduced
hearing loss for medicolegal purposes. Clin Otolaryngol Allied Sci. 2000;
25:264-273.

56.Chung DY, Hardie R, Gannon RP. The Performance of Circumaural Hearing
Protectors by Dosimetry. JOEM. 1983;25(9):4-15

57.Sliwinska KM, Zamyslowska SE, Szymczak W, Kotylo P, Fiszer M, Wesolowski
W, Pawlaczyk LM, Bak M, Gajda SA, . Effects of Coexposure to Noise and
Mixture of Organic Solvents on Hearing in Dockyard Workers. J Occup Environ
Med. 2004; 46(1):30-8

58.Melamed S, Bruhis S. The Effects of Chronic Industrial Noise Exposure on
Urinary Cortisol, Fatigue, and Irritability: A Controlled Field Experiment. Vol
(38). New York: Occup Environ Med; 1996. p. 239-303

59.Adrian AM. Application of CAPA Earplug Fit Testing in an Undergound Mine
Hearing Conservation Program. Scand Audiol Suppl. 2015;33:11-16

73



