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ABSTRACT

Objective: The objective of this study was to estimate the numbers of employees occupationaly exposed to noise according to their

industry and size.

Methods: A Delphi panel consisting of 15 occupationa health experts estimated the exposure prevalence of noise in workplace. Dataon
Industriadl Accident Compensation Insurance provided from Occupational Safety and Health Research Institute were combined to

produce the exposure popul ation.

Results: In Korea, 16.0% of employees, 2,539,890 out of 15,838,926, was estimated to exposed to noise occupationaly. The rate was
32.7% and 10.3% in manufacturing sector and non-manufacturing sector, respectively. The highest rate, 52.5%, was found in
manufacturing industries of wood and of products of wood and cork(except furniture) and of other transport equipment. Sorted by their

size of business, the rate was higher as the number of employee was larger in manufacturing sector.

Conclusions: Compared to the same rate estimated in the US, 17.2%, the result of this study seemsto bein aresonablerange.

Key words. Delphi survey, Korean Standard Industria Classification, size of business
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12 30.3% 3.4%)
509! 0|2t
13 HA 1,054 7,530
14 12.1% 6.1%)
15 speim 6,336 10,101
16 640.0% 8.6%
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Figure 1. Example of Delphi survey questionnaire for one industrial sector in the first round
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Table 1. Numbers of business and employee exposed to occupational noise in manufacturing sector and non-manufacturing sector

(Unit : #) %
Industry Hazard . Exposed Exposed Exposure Exposure
Business Employee business employee fracti on for fraction for
business employee
Chemical 168,345 1,562,571 49.3 388
Manufacturing Noise 341,449 4,028,789 136,559 1,317,645 40.0 327
Total 185,953 1,809,103 54.5 449
Chemical 223,523 1,860,845 14.7 15.8
Non-manufacturing Noise 1,519,023 11,810,137 155,234 1,222,245 10.2 10.3
Total 252,816 2,136,731 16.6 18.1
Chemical 391,869 3,423,415 21.1 21.6
Total Noise 1,860,472 15,838,926 291,793 2,539,890 15.7 16.0
Total 438,769 3,945,834 23.6 24.9
o] WEE|o] ALY 0%, FAAS] 77} wBE BT SAGHERIE 56) L AR FARIE
= Ao AT vAz A= 15523471 AHY FIE 42)0] 11 FE otk
oA dshz 1,222,2457g 0] = o] AFYA2] 10.2%, EE2FAAGE 7)E0R ARYONA gl 71
SAARS] 10.3%7) leEE = o2 AU B ARl leEEE A 71E 714 9 ] A
REAT 70l Wt FESAS W =& RAEFIE 29)0]%1aL 1787097 2] FAA} E
5 EEEES Table 29 Yep ok Alx2S &+ Aok ARk B Ede Al2d(EFEE 30), 71E
FE 10 FE 3BUZMAS etk =5 ARAEFEE 3D, af7AE AR,
LSAETE 7IEoR Aol ool 71 71A B 7 AR FEE 250 I FHE olo] A4
B AFRIO] leEEe A5 7IEF 71A 2 ] A 174,507, 1388627, 112,618%°] ‘=& W= A= >
2A(EFIEE 290103 27,7137 ARl &= o] 109 7 o] =EAFTS = YERdTh HIA|
TSR AlE AR 71A R 7 AlR(EREE 2P ST AAAERIE 41)°] 966489 0=
2)9f IFAFE 9 SHAHARE ARAEFEE 22) 7P ok BAYREREE 86) B A=A A

o] 230667/] W 108097]2 1 FE olick. MARY  (RRAE 42)0] 27} 45704 % 29685 02 1 ¥
oAE B3 AMYERAE o] 2746742 71 F ol3ick

Table 2. Numbers of business and employee exposed to occupationa noise sorted by Korean Standard Industrid Classification

(Unit : #) EXQO%d (Unit : #) Explowd
Sr— e ooy
Business bUSINEss (%) Employee employee (%)

1 Agriculture 13,867 2,753 19.9 73,978 10,977 14.8
2 Forestry 12,089 1,026 85 80,391 4,295 53
3 Fishing 1,682 161 9.5 5,261 474 9.0
5 Mining of coa, crude petroleum and natural gas 22 10 47.4 3,023 1,265 41.9
6 Mining of metal ores 26 17 64.9 309 161 52.1
7 Mining of non-metalic minerals, except fuel 1,397 545 39.0 10,927 3,602 33.0
8 Mining support service activities 14 1 10.1 115 13 11.4
10 Manufacture of food products 22,465 5,915 26.3 262,262 68,588 26.2
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(Unit : #) Exr?osed (Unit : #) Explosed
Code Industry . Exposed f;]:c'?i?;s Exposed e;r;cg gﬁe
Business |\ ciness (%)  Employee employee (%)
11 Manufacture of beverages 1,507 608 40.4 21,846 9,840 45.0
12 Manufacture of tobacco products 17 10 60.1 2,466 1,258 51.0
13 Manufacture of textiles, except apparel 13,760 5,838 42.4 122,185 45,667 374
14 Manufacture of wearing apparel, clothing accessories 12,468 3,181 255 67,164 18,040 26.9
and fur articles
15 Manufacture of leather, luggage and footwear 2,501 758 30.3 14,831 3,584 24.2
16 Manufacture of wood and of products of wood and 4714 3,254 69.0 31,902 16,708 52.4
cork; except furniture
17 Manufacture of pulp, paper and paper products 5,271 2,722 51.6 57,626 21,598 375
18 Printing and reproduction of recorded media 13,296 5,717 43.0 79,374 29,628 37.3
19 Manufacture of coke, briquettes and refined petroleum 396 195 49.2 12,797 5,314 41.5
products
20 Manufacture of chemicals and chemica products; 12,939 3,316 25,6 203,210 49,545 24.4
except pharmaceuticals and medicinal chemicals
21 Manufacture of pharmaceuticals, medicina chemical 1,111 265 238 43,846 9,510 21.7
and botanical products
22 Manufacture of rubber and plastic products 26,028 10,809 415 277,967 84,256 30.3
23 Manufacture of other non-metallic mineral products 8,562 4,770 55.7 104,825 41,522 39.6
24 Manufacture of basic metals 9,403 5,765 61.3 166,395 76,683 46.1
25 Manufacture of fabricated metal products, except 40,032 23,066 57.6 281,868 112,618 40.0
machinery and furniture
26 Manufacture of electronic components, computer; 16,628 3,213 19.3 576,380 98,713 171
visual, sounding and communication equipment
27 Manufacture of medical, precision and optical 9,286 1,408 15.2 103,494 18,516 17.9
instruments, watches and clocks
28 Manufacture of electrical equipment 21,840 3,625 166 247,844 48,809 19.7
29 Manufacture of other machinery and equipment 67,816 27,713 40.9 530,330 178,709 33.7
30 Manufacture of motor vehicles, traillers and semitrallers 11,740 6,645 56.6 374,051 174,597 46.7
31 Manufacture of other transport equipment 10,010 5,829 58.2 265210 138,862 52.4
32 Manufacture of furniture 6,272 3,940 62.8 29,771 12,973 43.6
33 Other manufacturing 23,387 7,996 342 151,145 52,109 345
35 Electricity, gas, steam and air conditioning supply 1,698 350 20.6 59,501 13,304 224
36 Water supply 504 19 37 8,176 326 4.0
37 Sewage, wastewater, human and anima waste treatment 532 80 15.1 6,631 699 10.5
services
38 Waste collection, treatment and disposal activities; 21,442 3,435 16.0 208,602 22,350 10.7
materials recovery
41 Genera construction 379,219 127,416 33.6 3,158,097 966,489 30.6
42 Specialized construction activities 22,431 4,261 190 111,151 29,635 26.7
49 Land transport and transport via pipelines 26,243 824 31 388821 13,800 35
50 Water transport 675 25 37 6,837 340 5.0
51 Air transport 76 17 21.8 27,601 4,651 16.9
52 Warehousing and support activities for transportation 37,872 832 22 323971 7,096 22
56 Food and beverage service activities 272,131 4,597 1.7 1,034,245 25,006 2.4
58 Publishing activities 6,763 1,572 232 54,352 11,519 21.2
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(Unit : #) Exr?osed (Unit : #) Explosed
Code Industry . Exposed f;]:c'?i?;s Exposed e;?;ﬁ gﬁe
Business |\ ciness (%)  Employee employee (%)
61 Postal activities and telecommunications 4,131 81 2.0 70,827 3,050 43
62 Computer programming, consultancy and related 31,597 161 0.5 358,975 4,470 12
activities
64 Financia service activities, except insurance and 20,613 155 0.8 364,134 2,036 0.6
pension funding
65 Insurance and pension funding 10,995 35 0.3 264,781 827 0.3
66 Activities auxiliary to financial service and insurance 9,172 14 0.2 103,106 322 0.3
activities
68 Rea estate activities 45,375 51 01 111,557 361 0.3
69 Renta and leasing activities; except real estate 90,927 217 0.2 799,190 6,434 0.8
70 Research and development 4,507 234 52 117,623 5,930 5.0
71 Professional services 62,352 299 0.5 585,202 4,287 0.7
72  Architectura, engineering and other scientific technicd 24,266 644 27 214,016 5,492 2.6
services
73 Other professional, scientific and technical services 17,955 137 0.8 85,534 1,103 13
74 Business facilities management and landscape services 108,822 1,768 1.6 749,745 15,831 2.1
75 Business support services 4,306 41 1.0 31,240 1,013 32
84 Public administration and defence; compulsory sociad 12,226 58 0.5 96,710 2,183 2.3
security
85 Education 62,704 148 0.2 501,526 3,516 0.7
86 Human hedlth activities 147,025 3,016 21 1422509 45,704 32
90 Creative, arts and recreation related services 316 4 1.4 512 10 2.0
91 Sports activities and amusement activities 37,682 83 0.2 263,959 954 04
96 Other persona services activities 25,369 148 0.6 107,002 2,721 25

Table 3. Numbers of business and empl oyee exposed to occupationa noise sorted by business size

(Unit : #) Exposed (Unit : #) Exposed
Industry Number of employee . Exposed business Exposed employee
Business business fraction (%) Employee employee  fraction (%)
Less than 5 201,773 66,296 32.9 340,164 86,752 255
Between 5 and 50 127,602 63,276 49.6 1,712,989 537,993 314
Manufacturing
More than 50 12,074 6,986 57.9 1,975,636 692,900 35.1
Total 341,449 136,559 40.0 4,028,789 1,317,645 32.7
Less than 5 1,082,823 109,005 10.1 1,666,794 142,499 85
) Between 5 and 50 404,853 40,808 10.1 5,021,453 400,045 8.0
Non-manufacturing
More than 50 31,347 5,421 17.3 5,121,890 679,701 13.3
Total 1,519,023 155,234 10.2 11,810,137 1,222,245 10.3
Less than 5 1,284,596 175,301 13.6 2,006,958 229,251 11.4
Total Between 5 and 50 532,455 104,084 195 6,734,442 938,039 13.9
ot
More than 50 43,421 12,407 28.6 7,097,526 1,372,600 19.3
Total 1,860,472 291,793 15.7 15,838,926 2,539,890 16.0

Journal of Korean Society of Occupational and Environmental Hygiene, 2018: 28(4): 416-424 http:/Amw.kiha.kr/



EEFEES VIECR elshd g2 st Aok
Alzfoll A AR 4 leE &0 7MY e
A 2 URAIE A= 7 A (R
B 2541 ARJETEE R F AF EF
52.4%0]11, A ZA(EFIE 12)0] 51.0%= 1 FH

Atk HAIRGANA FAA 3 lmEEE0] TP

2 Hold, Mg 9% U WAL FYEFILE
5 U HFEYE B ARG AYERIE )7t 2
ZF 41.9% 2 33.0%9] ==HSS ma)

o] weh Bt Azl AL 52 mwe]
So ] FAA} 48 mE o] 255% 7MW U
Ehgtan 509 o|49] o)A 351% 71 =] et
ek S ARl 591 o4 5091 u]itol
8O% 7 WA el 502 o)Ak Fmol A 133%
= Vg A dehge

v.o &

uto] Aol AL BHeIsly| $15te] 7]29] A
TATeL vlwsklet & Aol HE gl tig &
= E2E8 FA = Table 194 E%o] 16.0%°]t}.
U A AR =EEER Tk e d.(2009)
17.2%5 43t om nl=r OSHAS} Sy 2tk
AdFL(Naiond Ingtitute for Occupational Safety and
Hedth, NIOSH) &5 A-Zof s E3oA] o] 4]
QgL Qek. o] FAL B AT FAHX ML} =
RARE AdEs] 77k Alolth JiE PE o= H
EAYRRE W) mEAdYR

T T
% g%el & Bast gk Tak o

Bl ool e

Q
S
8
To
re
-
2
>
>.
oo
el
ol
rQ e
ol
il
Mo
I
In
2
2

75.8%%} 55.4%%Ich 2 ¢1o] dlulo] Afo| A FAL
A 7|2 R A faliQlate] digh =EEEol =9k
d 432 54 € YREAE AR AL (TR
16 52.4%), 7|EF 5] AR AEE I 31,
52.4%), &< FAEEF = 6, 52.1%), FHll A=A(E
2 FE 12, 51.0%)°]Qlth F AT ATE u|wshd A
= LE B89 HA|7} 242t 75.8%2} 55.4%= v]=ro]
ShrH T 20% 7hF Fou, Fd7|E] Hags H=
717+ 75.8%9}F 52.1%2 71 Z}o|7} 23% A w7} v} o
71A 18T J2 FHL Fo BE FARATE B

http://mmw.kiha.kr

ofthe Holth, &, AA =EERS ANstid] 7]of
sh= w7t 2] ok S
| SA7Fs S BlashH Z47F 55.4%¢F 52.4%E A
gt AE HolX|ut 7kt A2 YR 29| g
L E5-80] 436%0 A o5 EJFet= AP oA] S
O] &g EEEEC] Al & 4 Stk viAIRY 5 F
ARARREZE 71 g 9] A9 Tak et d. (2009)>
45.4%, NOHS:= 29.1%, NOES: 17.5%= #4319 =
o 2 Ao A= 30.6%2 FAskch B At 24
A= Tak et d.(2009)9] - H b= WAuk NOHSS| 2
Toh= s8] FASHH NOESS] g2 k= w25
o 4= QU

Tak e d.(2009)-2 National Hedth and Nutrition
Examination Survey(NHANES) A& E o|&3le] A&
REEES RS o ARAe] ZaE WS

cheat 2ok

R
I
W

At your current job, are you currently exposed to loud
noise? [By loud noise | mean noise o loud that you
have to speak in a raised voice to be heard]

519] A Fgofr] F 220 mEEHT Y
TR 674 Hope Z 290 Y7} EYEE 25}
7] Sl8l 32 eofof S S HELLH]

Tak et d.(2009)0] =Eof|A] L&} 3l%o] o] At
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