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— Abstract —

Pneumoconiosis with Workers of Manufactiuring
Industry in Incheon

Yeon Soon Ahn', Kyoo Sang Kim', Ho Keun Chung?®,
Il Soon Whang®, Jachoon Roh’

Industrial Health Research Institute'
Department of Occupational and Environmental Medicine in Ajou University’

Institute for Occupational Health, Yonsei University’

Most of pneumoconiosis found in Korea can be categorized in coal worker' s pneumoco-
niosis. However, in recent years, pneumoconiocsis has been frequently found in the work-
ers of manufacturing factories. Accordingly, this study was carried out to invstigate rela-
tionship of dust exposure history and development and progress of pneumoconiosis. Chest
radiographs, history of dust exposure, and other data of 144 workers, who were diagnosed
as suspected pneumoconiosis(0/1) or pneumoconiosis in special health examination center

in Incheon from 1986 to 1996, were reviewed.
The results were as follows;

1. According to the type of main exposure, most common type of exposure was foundry
dust (93workers, 64.6%), followed by welding fume(16workers, 11.1%), tale dust, lime

dust and ete.

2. Among 144 workers, the history of dust exposure was investigated in 86 workers.
Mean ages of B6 workers at the present study, initial exposure to the dusts, and at the
time of initial diagnosis as having pneumoconiosis were 52.1, 29.1 and 46.5 years, respec-

tively. The mean duration of exposure was 17.3 years.

3. Comparing the type of main exposure with dust exposure history, initially exposed
age of welders, foundry workers, workers exposed to coal dust and other dusts were 24,6,
30,7, 28.0 and 28.5 years, respectively. Ages at the time of diagnosis as having pneumo-
coniosis of welders, foundry workers, coal dust and other dusts were 41.3, 49.3, 46.4 and
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44.1 vyears, respectively. The duration of exposure to main dust of welders, foundry
workers, workers exposed to coal dust and other dusts were 16.8, 18.2, 13.3 and 11.6
vears, respectively. Therefore initially exposed age was significant difference between the
welders and the foundry workers(p{ 05). Age which was diagnosed pneumoconiosis was
significant difference between the welders, workers exposed to other dusts and the
foundry workers(p{. 01). And exposure duration of main dust was significant difference
between the workers exposed to other dusts and foundry workers(pd 01},

4. Initially diagnosed X-ray category of the workers were category 0/1(76workers,
52.8%), 1/0{35workers, 24.3%). Therefere, workers pneumoconiosis of manufacturing
factories was mild, relatively, And there was no significant difference between initially
diagnosed X-ray category of the workers and dust exposure history.

5. Among 97 workers, who could {ollow up more than 1 year, 60 workers{61.9%) were
not changed, 24 workers(24.7%) were progressed, 13 workers(13.4%) were improved in
their initially diagnosed X-ray category., Among 11 welders, initially diagnosed X-ray cat-
egory of 5 welders(45.5%) were improved and of only 1 welder was progressed. But,
among 19 workers exposed to other dusts, 10 (52.6%) workers were progressed and none
of them were improved.

6. Among 53 workers, who were Initlally diagnosed X-ray category was G/1, 12 work-
ers(22.6%) were progressed and 5 workers(8.4%) were improved in their initially diag-
nosed X-ray category. And among 40 workers, who were initially diagnosed X-ray catego-
ry was 1, 12 workers(30.0%) were progressed and 7 workers{17.5%) were improved.

Above results suggest that not a few workers of manufacturing factories have pneumo-
coniosis and their pneumoconiosis is progressed. Therefore, we have to prepare manage-
ment plan and to study epidemiologic {indings of pneumoconiosis with workers of manu-
facturing factories.

Key Words @ Pneumoconiosis, Manufacturing industry, X-ray category
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Table 1. Relationship of *type of industry and **type of main dusts causing pnewmoconiosis

) Main expos urg Coal  Foundry Welding Tale  Ceramic Lime Others  Total
ndustry type YP dust dust fume

Foundry 3 89 10 1 103
Talc processing 4 4
Wood processing 3
Metal processing I3 3 8
Ceramic manufacturing 4 4
Limestone processing 5 5
Others 3 1 10 17
Total 7 93 16 4 5 5 14 144
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Lr

£ 20a7} 419 7. 7%) 22 71 gere, 414
olAteliA] B4 R E2E ofF FAHAAE 119
(12.8%) A%t AsF F3A] A3 4645 E
50417 A1 7F 279 (31.4%), S51A5FE] 5547427}
219 (04.4%) 2 AH 9] 55 8%% AU} AR
Ezod AANE G2AAR BRHINA ] £z
e 11dRE 157X 7F 25 (20, 1%) 282 s+
werom, sdolsl: 29 (2. 3%) AU THTable 2).

o] &®, ¥R Ezr|zl, F YA F2UZh
o] A e 3371 AFHE 86 o) g AL Aib= ) Ch & |eEE £Ex F Z2gSEd o3 28
o =2z
gord mmalel WEANES 5214, A BAEZ  HEP, FEPI, £30F, V6Lds 2 5=
Alel oEe B 29 14, AAE el QiEE dye] gdel BRI S vima] F3 A Fad
I 46, 540105k A FRRelA AF AR dEE §HE FRee 2RI 24642 7P
ZF B En)Zhe 17,303t #n FEREA] 30 7R M B veold Ezy
Hx) AL 507t 478 (54.6%) 2 /P Wke o T feld Aelrb AU (pd 05). A
B 404)°l8k% 81 (9.3%) Utk A FEA A= F (A AHEL FHEN VEER FaHeE 2
Table 2. History of dust exposure in 86 workers
Variables No. of Workers{%) Variables No. of Workers(%)
Age Year at the time of diagnosis
<40 8 (9.3 1986 - 1987 5 (5.8
41 - 45 6 (7.0 1988 - 1689 10 {11.7
46 - 50 19 (22.1) 1990 - 1991 25 (29.1)
51 - 85 21 {(24.4) 1992 - 1993 28 (26.7)
56 - 60 26 (30.2) 1994 - 1995 23 (26.7)
f1< 6 (7.0
Year at initial exposure Age at the time of diagnosis
<1965 11 {12.8) £35 7(81
1966 - 1970 17 (19.8) 36 - 40 9 (10.5
1971 - 1975 23 (26.7) 4] - 45 13 {15.1)
1976 - 1980 18 (20.9) 46 - 50 27 (31.4)
1981 - 1985 15 (17.5) 51 - 55 21 (24.4)
1986 2{23 56 - 60 8093
61 - 65 1(1.2
Age at nitial exposure Total exposure duration
<20 13 (15.1) <5 2023
21 - 25 20 (23.3) 6 - 10 13 (15.1)
26 - 30 21 (24.4) 11-15 25 (20.1)
31 - 35 13 (15.1) 16 - 20 20 (23.3)
36 - 40 8 (9.9 21 - 25 14 (16.3)
41< 11 (12.8) 26 - 30 7(81)
3= 5 ( 5.8)
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Table 3. History of dust exposure according to the type of main exposure in 86 workers

o
T 71 EHEA ERUAME AN
g 14478 % 767 (52.8%)°] <A Al Zelln 359
He  (24.3%) 0 1/001211:} Al 95.1%%1 137 0]
F Ak N 5ol 218 18]l 28 o)
14483 73 (4 9%y % RAMFe FxE YA
&e AR ZAEAY,
BAZxe + Y& 869e] Al 93, A
F2A 99, 3 93 4%, 3 B3 E271
}oe) F B3R ER 5 BAERYS ILO 9REF
S 9@ EEH of wheb vlswstch AAFEFA
AL A X2 dEL 280] 25,84 7 #9118
g gk o] 20542 Fe volo] Ez® Aoz A}
gk A wHA d3e 23lo] 43 3412 7T &

Ceal dust{n=7)

Foundry (n=51)

Welding fume (n=16)

Others{n=12)

Agelyear+SD) 51.86+7. 29 54.26:% 5,67 47.75+6.02 48,8549, 43
(F=5.4201, p=.0018)
range (year) 38-59 39-65 37-56 34-62
Year at initial exposure 73.14%2. 6] 73.23+8.26 73.81x4.23 76.83%7.66
(= 8130, p=.4902)
range(year) 70-78 58-89 67-80 61-87
Age at initial exposure 28.00:+5.94 30,6848, 27 24.56£7. 41 28.50x7.98
(year:SD)
(=2, 5080, p= 0644) 19-34 15-46 16-39 17-46
range (year)
Year at the time of diagnosis  91.57=+3.41 91.78:42.53 90.60+1.99 92.31x1.11
(year+SD)
(F=1.3714, p=2573) 86-95 86-95 88-95 91-94

" range(year)
Age at the time of diagnosis 46.43+6.53 49.27+6,19 41.33£7.21 44.0849.04
{vearx8D)
{F=6.0435, p=.0009) 33-54 36-61 30-52 29-56
range (year)
Total exposure duration 17.00+4.76 18.23+8.52 16.75+%4. 14 14,537, 30
{year+3D)
{F= 8821, p=.4538) 11-24 2-37 10-25 7-31
range (year)
Main dust exposure duration 13.29+4.89 18.16+8.34 16,754, 14 11.62+3.28
{year+8D)
=3.5555, p= 0177 7-22 2-37 10-25 7-18
range (year)
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Ao ME BA FgaAe BE A} FEA A4 A 17 (14.3%)°1UR, FEY A} 28
BAEA o faf atel7t glgldh (Table 4). A WEwslst fle A7 409 (66, 7%), 1%
Aol #alel 139 (21.7%), 1dtAle]lsd o] 7
LE, RE7Z|IZE S0t SRR 4749 wiEt W 1L6%) ek X Fo) Eid TREARS F
1A ERH(1986-1996) HolFo R B 1449e] Ay W AREp) gle A5 59 (45.5%), 19
FHaa ﬂ?f’ AU ERAE] 1del 10877 Aleldd ael 1% (9.0%), 19Alely Tde] 51

= A 479 (32.6%)2 A HE
wiol E.J?-}EM ?M FHTate] Bl ~-o}a’i4_ 974
(67.42) & HAT 1idolide] MstE waldd & 9
o} @3 F47)3te] 2.34elela, FE7]e] 3]
om 1449 % 108"8e= Axe] 71.5%c9eH, 5
Wolab E=ATAE SRl bl 279 (18.8%) 2.
F2717ke] vl ghslr} FA77ke] 1de] sl 97

(45.5%) 1tk 71el 3o} Erg Zaalge 3
ZAAeb vjg] A7 WEah gles A% 9
™ (47.4%), 1ol Hao] 107 (52.6%)oiqict
(Table 5) (Table 6).

2) A NPP =} B Ezzie] @

F2 7o) Ddolteln ¥l HRd g 2 gl

a7} 688 O EAERAC Asze 2

Table 4, Relationship of calegory on chest radiolograph at the time of diagnosis and the history of dust

exposure in 86 workers

Age at Age at the Total Main dust
Age initial time of exposure exposure
Category Workers(%)  (year:SD) exposure diagnosis duralion duration
range {year=3D) (year+SD) (year#SD) (year+SD)
range range range range
0/1 43(50.0) 53.42+6.78 29.04+8.81 47.09:£7.68 18.05+7.73 17.56+7.56
38-65 15-46 30-61 5-37 5-37
1/0 24(21.9) 51.96%7.37 29.70+7.03 47042738 16,92x7.11 15,1347.05
37-63 17-41 30-58 6-32 6-32
1/1 9{10.4) 53,11+2.89 28.89+6.43 47.11:+3.02 18.22+5.74 18,115, 64
Complete ]
- 50-58 23-43 43-52 B-25 8-25
classifica
tion 1/2 6(7.0) 45.67£9.27  29.50%£12.13 41.67x10.11 12,179,560 12.17£9.50
34-54 20-45 29-51 2-25 2-25
2/1 3(3.5) 49,33+£9.87 27.67%£10.26 44,67%10.21 17.008.89 15.67£9.82
38-56 19-39 33-52 10-27 10-27
2/2 1(1.2) 49.00=x0.00 20.00+0.00 39, 000,00 19, 002000 19.00%0. 00
49-49 20-20 39-39 19-19 19-19
39(45.3) 51.26%£7.21 29, 47+7. 64 46.21+7.22 16.49+7.29 15.36%7.22
Short 34-63 17-45 29-58 2-32 2-32
classifica
tion 2 4{4.7) 49,25+8. 06 25.75%90.22 43.25%8. 81 17.50£7.33 16.50:+8.19
38-56 19-39 33-52 10-27 10-27
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Table 5, Change of category during follow-up period in patients with main dust exposure in 97 workers

Type of main dust exposure
(No. of workers)

Change of Degree Workers{%)
Coal dust Foundry Welding Others
No change 60(61.9) 5 40 o)
1 Degree progression 11{(11. 3) 0 6 5
2 Degree progression 8( 82 0 5 1 2
Progrsssion more than 3 degree 5(5.92 0 2 0 3
1 Degree improvement 10{10.3) 1 6 3 0
Improvement more than 2 degree 303.1) 0 1 2 0
Progression more than 1 degree 24(24. 7) 0 13 1 10
Improvermnent more than 1 degree 13{33.4) 1 7 5 0

Table 6, Change of category during follow-up period in patients with main dust exposure in 97 workers

Category Follow up Type of main dust exposure
at the Changed period No, of workers{follow up period, year=8D)
time of category (year+SD)
diagnosis {range) Coal Dust Foundry Welding Others
0/0 5 4.40+3.13(1-9) 1(9.00%0.00) 2(1.50:£0.71) 2(5.00%0.00)
0/1 36  3.00%2.01{1-10) 3(3.67+2.08) 26(3.08%+2.19) 2(1.50%0.72) 5(2.80+1. 30)
0/1 /06  4.00+2.102-7) 4{4,50+2. 38) 2(3.00+1.41)
1/1 4 5.2543.50(1-9) 2(6.50+3.54) 1{7.00+0.00) 1(2.00£0.00)
1/22  6.50%0.71(6-7) 2(6.50+0.72)
0/1 3 3.33+1.83(1-5) 2(3.50+3.54) 3(3.33:+2.09)
10 1/0 14 2.29:1.64(1-6) 6(2.17:11.47) 2(2.00£1.41) 4(2.00:%1.41)
1/1 4 2.00+0.00(2-2) 2(2.00-:0. 00) 2(2.00+0.00)
2/11 3.000.00(3-3) 1(3.00x0.00)
0/11 7.0040.00(7-7) 1(7. 000,00
1/0 2 3.00x2.83(1-5) 1{5. 00£0.00) 1(1. 00£0.00)
11 /13 1.87+1,16(1-3) 1(1.00+0.00) 2{2.00£0.00)
2/13 5004 58(1-10) 3(5.00:£4, 58)
2/21  4.00%0,004-4) 1{4.00£0. 00)
0/01  6.00£0.00(6-6) 1(6.00-0. 00)
1/2 4 3.76%2.36(2-T) 4(3.75£2. 36)
1/2 2/11 2.00£0.00(2-2) 142, 00:£0, 00} -
2/2 1 8.00%£0.00(8-8) 1(8.00+0.00)
Al 2.00::0.00(2-2) 1{2. 000, 00)
91 1/11 4, 00::0, 00 (4-4) 1(4. 00:£0.00)
2/11 1,000, 00(1-1) 1{1.00=x0. 00)
2/2 2/2 2 5.00%0.00(5-5) 1(5. 000, 00) 1(5.00:£0. 00)
Total 97 3.38+2.31(1-10)  7(4.00%2.92)  60(3.45:£2.29) 11{3.64+2.78) 19(2.74=*1.69)
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Tahle 7. Relationship of category change on chest radiograph and history of dust exposure in 68 workers

Ape at initial  Age at the time Total exposure Main dust
exposure of diagnosis duration exposure
Degree of change Workers(%) (yeari-SD)‘ {year:SD) {year+SD) duration
(range) (range) {range) {range)
28,08+'7.95 47.3747.04 18.22+7.67 17.54+7.92
No change 37(54.4 (15-46) (30-60) (2-37) (2-37)
1 Degree 10(14.7) 30.10+7. 38 47.00+9. 14 16.40£9.24 15.10+8. 80
progression ) (20-41) (29-56) (5-32) (5-32)
1 Degree 465.9) 92.00+4.55 42.50::9. 47 20.50:+7. 42 16.00:43. 16
progression ’ (16-27) (30-53) {14-31) (13-20)
Progression more 5(7.4) 25.60:£8.35 42,208, 44 16.20%7.89 14, 807,66
than 3 degree ' {17-36) (29-49) {8-28) {8-28)
1 Degree 9(13.9) 27.718x7.77 46.33::8.72 18.44+8.17 18.44+8.17
improvement ) {15-38) {32-61) {6-35) (6-35)
Improvement more 3(4.4) 28.00:£9.64 45,6712, 89 17.67+6.81 17.67%6.81
than 3 degree ' (21-39) (44-49) (10-23) (10-23)
Progression more 19 27.21+7.59 44.42+8.68 17.21%8.29 15.21:47.32
than 1 degree ) (16-41) {29-56) (5-32) (5-35)
Improvement more 12 27.83x7.80 46,08=7.50 18.25%7.56 18.25+7.56
than 1 degree {15-39) (32-61) (6-35) (6-35)

Table 8, Relationship of category on chest radiograph at the time of diagnosis and change of category

during follow-up period in 97 workers

Short classification

Complete classification

than 1 degree

Degree of change Workers (%) (No. of workers) (No. of workers)
0/1 1 2 0/1 /0 11 2/1 2/2
No change 60 (54. 5) 36 21 36 14 3 1 2
1 Degree progression 11(10.3) 6 5 0 6 4 ] 0 0
1 Degree progression 8( 7.5 4 40 4 0 3 1 0 0
30 o yeracece .
Progression more 5(4.7) 9 3 0 5 1 1 0 0
than 3 degree
1 Degree improvement 10(10. 3) 5 5 0 5 3 2 0 0
Improvement more
2 0 0
_“than 2 Degree 3028 0 2 ! ! : 0
Progression more
12 2 5
than 1 degree 24 12 0 ! 2 4 0 0
Improvement more 13 5 7 1 5 3 3 1 0
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