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= Abstract =
Medical Surveillance of Glass Fiber Workers in Korea

Se Wi Lee - Kyoo Sang Kim - Jung keun Choi - Yang Ho Kim - Seong Kyu Kang
Kyuong Suk Choi - Young Hahn Moon

Industrial Health Research Institute, KISCO

The industrial use of MMMF(man-made mineral fibers), has been increasing, particularly since
the banning of most asbestos products. Fibrous minerals can cause health abnormalities currently
associated with occupational exposure to glass fiber. This study was conducted to evaluate health
risks of glass fiber manufactory workers within the country. We examined questionaries, physical
examination including auscultation, chest x-ray, pulmonary function test for 488 male workers, to
go through their dermal itching symptoms and respiratory evaluation. we had the results as
follows.

1. In 45% of the workers itching had been expressed at their entrance. At that time we was
investigating, 18.5% had itching, and most of them complained it when they fall asleep and night.
The frequent itching site is waist and groin, upper and lower extremity in order, and it had been
expressed mainly during summer and winter.

2. As the results of ventilatory functions test, 6.0% were obstructive type, 1.0% were
restrictive type. So, glass fiber exposures should be controlled or elimination by protective
devices in the workplace.

3. The means of FVC, FEV,, FEV,% were in normal range. As the comparison of ventilatory
functions by age groups, MMF was decreased significantly for the group, 50 years old and more

- than other groups. And the comparison by the serving periods at glass fiber producing factory,
MMF was decreased for the workers had worked for 11~15 years. Therefore, MMF be more

sensitive index in the evaluation of ventilatory impairments caused by glass fiber workers.

Key Words : man-made mineral fibers, dermal itching, ventilatory impairments
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91272]d-(Man Made Mineral Fiber, MMMF
FelA < 60d FU FFHoE AMEHUA
(Rom, 1992), *2vgke]l ¢ 1950dd1HE 404
o4 AH&E 1 glor Ao dAEFAR By §l
o freld e A5 WA ERe] opet 24 3
s1edu) Fo] Beje wahg AA R o2 FopllA
gFeA AMEE L glom feldf HAF AR 2=
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A7} ZstEEA St ol dREARA AL
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713 3EEAS dodle 58] FES Yo
v Ao H 1% 3 (Enteriline, 1975), HAZ 357)
&S Fddte =] Ag=n Uch(Rom, 1992.
Lippman, 1990. Dunnigan, 1985. Adachi, 1991). §-2]
Aol g 3L A A=0] o SAA
Q AFoz st AF $A9 WAL FE &
A A G A eg Hud vl glen(Milby 5,
1969. Trumper 5, 1946. Gougerot 5, 1945. Zenz 75,
1994), FEIHFE U HZ2E AP o2 AT AV
Milby 5, 1969)3 7182 #g5e] Euslo] gt
(Murphy &, 1961). ©]2]3 B2 Bud= E73}ka
Y42 AP YAH AR EE YRS 587
A HAAIE AozZ 4 4ri(Paul Gross,
1984). Tl +85 WA AT Sl
o 93 I, F, 7z AR E A=
Buskdds F, 1994), 1A @EFd 4 13F
o xjehs fEldS 15970 AzdAd g AL A
29} FUEC] Azl widE H FdRel 2Fd
&g 710 S48l dagY 2 357143
2AS Bag G FEEE F, 19959 2n
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met £ AT freldRE Adske 22480
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e 48 FHE AR =N Rt e E
ol dod) 3 A dgalo] BagA| that
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A9} dpdel] e A o] Z)EAtg 2 4aat ko

II. LA 2 did
1. edmChal

€ d7¢ 19953 297H 59717 4 A5H2
2 FH RS Axdhe BE AR dist) 2418
Sk fEdf AzPAe dRE dE Ag3es
F Thelsl 227t & diREo] YR A4 ol
AR Ee o ZRHE 48890 ARG R
AR B AR A3 Ads e, 24,
F, M3 9 oldo AFHoE FEEI YA
A7iE =AY AFAE A RE AR A
E3AY feldFE dBske ¥4, 842 74, &
HARE Mg 2 5 74, dRsiske U8 HEF
A, 7k X, ZE 2 3FRA, AR A, B, A
St FA, 4 | &9 ¥4 22AES fdeR
siict. & A o] feldfol A% A3
FE2 st Rene fdR7t viad A
A F25 e AFREolY FERA e A9 ST

2. A7y
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AAB. f2ldfroll A3 S RAge F2 sk
3 S FER Fol VAR sl go] YA A
A AFE, A e 2ARIEE o2 e
4 R A, TR A=, ARRINT, S B
ARZEFH 3 5& AR & FA= ve o
FHT R AR Fe)ifol og spAdse] &
& ARE AAH] £ F99 e gSol 2HE,
FE 50l YeA SA2ALE of2d AAlEHt

2) 38714 %71

el foll O 357148 72 WA F2s
ok 13T sFodo] MR Aoz HFHo
(Longley, 1966) H&x]¢} o]3}3 ZHAE it} §3%
o o)de] gl WHo] felidfoll Qg AUAE 7
Fa}7] fste] FEAY A 29 35 o
g B2k A8 HrleRAE AAEI o1ty A
Abe AEZE 1900] Adsigon, FRUAde At
Ad=e] AFAE Folua AEZL 2900] ux} BE
< AT A7 AR LA Eolx HAPTY
< EEselr] et AR7E 0102 Fihsk] A4
stk #7015 AAke viad E3o) sl ¥
oA FAl AHE37] goldt 2ukE Spirometerd]
FLOWSCREEN(ERICH JAEGER, Germany. 1994)%
AHESTE AAMPEE SR A $83) A9t
F5< ¢ ool 718 A A F F 6% o]
 TE3N=F 3l 33] o]} AN Fho] 5% o1
LAE e AT ARt o o 3 0P 2 3
H7)eA 2 ddaiglch. £ A7 71 &0 F
d =384 HEPF=H (forced vital capacity curve)g
Mgl o&XE BTBS(body temperature and
pressure, saturated with water)2 HA ¥ =24 gk
(forced vital capacity, FVC), Y% % (forced expiratory
volume in one second, FEV,), 4% &( FVC/FVC,
FVC,%) 2 HUEt37)4%(maximal mid-
expiratory flow, MMF)E 4&3igit}. &YX E
AEF lojA ¢l &3] Z4]L ECSC(Europian coal
and steel community)?] 2} (Quanjer, 1983)2 A}8-5}

et =g, freldfol Qg A4 Azt Ao
o 3] vl Ao HuHm: 9o FA Y
g & Ade AF/5-E A3 2AlaT

3. S

SASE olgale] BAsAm RS AGE A
& Kolmogorov-SmimovE@ o 2 HFEE R2E 3}
QstH.eH, olo] HlwE 427374 2 Mantel-Haenszel
test, A5 ¢ BARA(ANOVA test)S o] &
ATt

III. o5z}

TR S T=2A 48839 HEAHe
35424 200 23.2%(1138), 300] 45.9%(224%),
40 24.0%(1179), S0} ©|F7t 6.9%(34% ) o,
300 2227} 7P Bt 24 g 22AE 94
o A Age 11.2d01A 9 feldf Aol d&
g AFol] TR 712k 5.9 Ax2 59 ol3le] 2
ZA7} 49.2%(24078 1AL 6d oA 108 B FALEH
A7 2EARE 4 39.5%(1938 vt HATHE 1).
TR AzGed A Yakste 27100 93 71
F4E 34T T2} 45.0%(2198 IR ©]

15.6%(76%8 = A, 29.4%(1438 y= 712 7HS
< ZA3IT 7R Al7le) did HAL ARE
< 7198k Rk ZEAL AP BRAT A
INL7AA] 71888 =7) Algto] 4.1%((20%), YA &
2~671Y A&How 7RSS w71 AR 53%
(2678), T~1271¥0l 7.6%(37%)°IN 1, H+= 1d o]
& 8d(OFHE YA 71 25E Shdhe 2EAE 3.
2%(1678) AATHE 2).

Feldfd Z2EE 224 4889 3 18.5%(90%)
7h ZARA) 7HREE 348 YU Tk eEo]
AE ZEAS B3 HRPHE oo AWE ut
HREIFoIY 7telgo® Q3 W) F& Aol
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o AAje] 7k & 530l thste 2ARIR U TR
o] 2EAEC] A9 7l gl tig 71l Esn
2 g3 gorg ket 399 oz gel ¥kt 7t

Table 1. General Characteristics of the subjects

2& 33] e 224 908 F S 71 71
& APlE 2 AY g9 2E w7t 40.0%((36% )y
AAa Ak F2 7S e Fed dsl
e sl 2 M5 51.1%46%3), A Fe wolde
ol dxel 22AE2 A FHd 2AN JHEe2
saagth. a2y, o 92 w39 7k Relv

8 2 BHIER AT AL 5.6%(57 )0l AHA|

Content Parameters Total (%)
o gkt ARERE F2 89 sleigol sl 7t
(30 113(23.2) & 22 233%218)) e geos
30 ~ 39 224(45.9) = 790) WAlE % 3
40 ~ 49 117(24.0) £ A& SYSAATHE 3).
>50 34( 6.9)
Total 354+ 8.2
Table 3. The characteristics of itching among
workers complaining dermal itching at
Pack year Smoker 333(68.2) the investigation(N= 90 cases)
Nonsmoker 155(31.8)
+
Total 9.7+92 Content Parameters Frequency(%)
Employed period(years) Total 112+ 71 Itching times Mf)ming A 49
Glass fiber(years) <05 240(49.2) Mid-day 8( 8.8)
06 ~ 10 193(39.5) _ Evening 22(24.49)
1 - 15 37 76) Bedtime 14(15.6)
All day 1( 1.1)
>16 18( 3.7
R (3.7) Unknown 41(45.7)
Total 59+43
Locati f Neck 1( 11
Glass fiber Glass wool - 297(60.9) cation @ e » ¢ 1.1)
Continuous 191(39.1) lesion Upper extrimity 30(33.3)
glass filament Trunk 11(12.2)
Lower extremity 13(14.5)
Waist & Inguinal 46(51.1)
N=488 cases(100.0%), Mean + SD Face 10(11.1)
Eye 5( 5.6)
Table 2. The Characteristics of itching among Season Summer 21( 43)
workers complaining dermal itching at Fall 2( 04)
the initial employment Winter 15( 3.1)
All the year 6( 1.2)
Content Parameters  Frequency (%) Unknown 46( 9.4)
Itching frequency Occasionally 143(29.4)
Frequently 76(15.6) R B
Hching period(months) - 200 4.1 AEA ZAIA ZHv 713, 385 22 TR
tching period(months < . _ L = ~ B
2~ 6 26( 5.3) e 3hdhe 387 40l & B¥olde Ut 7
7~ 12 37( 7.6) & 222k AA 22A49] 20.4%(100% iAo o
> 13 16( 3.6 - . e
o . 1922 > 4)) . 2ol A 712113.5%(66% )8+ 7+ 5.3%(26% )7t 343}
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Ft. FRAAL ool gle TEAE 103%1
<ol freldfoh #RE FEARdel ol el 92 ¢
ol (Hillerdal, 1984) 71#A] 4= 0.6%(39), H71E
0.2%(173), 5213 1.8%((93), =43 @3 J4d4
o] o]} 0.4%(2%), SolE 0.6%(3H)E Hol| o]4te]
de ZRAE BT 37%(18%)2 AU H7]s
AR Ais FEIARE Qsld dAG Aeg B ¢
gle Zdoly M3lsl, A-& A|Ystn #Asen
AEHEFEXNE S A dig BeEEE)
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ZFae] EHE EA =BTl Aldlske Wl ot
AP 80%0)d, D2& T0%0)%), HAY
@1g2) 80%o1, =& 70%03), EFFELF
1] 80%°]%}, Yx& 70%°15}), A|3Hd (] 80%
olgl, dx& 70%1)e] To= BFsAY #2Ad
# HAFAEANAA A7 15 HAF 6.0%(29%),
A 1.0%(58), T 0.4%(28 PIFTHE 4).
3F7) %0 T TF T2A 20.4%(100) F
AN 3F7] T4 FHES FEld R FAK 710

2 AHERA 1043 o3}t A
7he) 43%@21E )]s, 11d o4 204 ol3te] A
7} 7247} 1.6%(8%), 1.0%(5%)S 543193, 211 o]
o) 2RAE 7183 sl 24 saE glhe

IEZTE 0.2%(18 Yt 343819 87152 Aol
= AgAde] 10d olske] SRR elA] 1.0%(57% )l
o, EHA 02%(17), A4 71578 3.1%((15% )l
v 104 o] 20 o]3le] SREAES o] 0.2%
(17), Aol 27%(138)es vehddth. felEe
47l 2n A%HegeEE 20, ‘rr‘j/]—f'::%
7t #n A& RENEE 68 Pof o B3t ]

T Aot YA & AESA o 713 Aol= gl
tHE 5).

Frefdwod Z2HE
FHozRE Y YAH @ 4
Z3x]9 dAx]o Uig WE-ge] BT FEFHAL =Y
"é ﬂ]%ﬂiﬂr REX ?a_‘f‘é%—?: 7319 gl v

A4 713 11.9%(58%),
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Table 4. The number of respiratory characteristics and chest radiological finding by glass fiber workers

Content Parameters Frequency(%)
Respiratory symptom Sputum 26( 5.3)
Cough 66(13.5)
Dyspnea 8( 1.6)
Ventilatory impairment Combined 2( 0.4)
Restrictive 5( 1.0)
Obstructive 29( 6.0)
X-ray finding Bronchiectasis 3( 0.6)
Emphysema 1( 0.2)
Granuloma 3( 0.6)
Pleura adhesion and hypertrophy 9( 1.8)
Localized pneumonia 1( 0.2)
Increased interstitial lung 1( 0.2)
Hilar pulmonary nodule 2( 0.4)
Calcification 26( 5.3)
Active tuberculosis 5( 1.0)
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Table 5. Percentage of glass fiber workers with respiratory symptoms and ventilatory impairment by working

year and two groups

Employed, year <10 11~20 20 * Glass Wool * Cont. filament  Total(%)
Respiratory symptom
Sputum 21( 4.3) 5( 1.0) 0( 0.0) 20 6 26( 5.7)
Cough 58(11.9) 8( 1.6) 0( 0.0 39 27 66(13.5)
Dyspnea 4( 0.8) 3( 0.6) . 1( 0.2) S 3 8( 1.6)
Ventilatory impairment
Combined 1( 0.2) 1( 0.2) 0( 0.0) 2 0 2( 0.4)
Restrictive 5( 1.0) 0( 0.0) 0( 0.0 : 3 2 5( 1.0)
Obstructive .15 3.1) 13( 2.7) 1( 0.2) 26 3 29( 6.0)

* Glass Wool ;297 cases
* Cont. filament ; 191 cases, Continuous glass filament

o Bt freldt HAEA 9% vl =84
Hggal dxake AN T2 Al vl S0t o]Ate]
QA Fo] Aukzl oz Zhagle] it feldf HF
A AFAEIEEY ASX 9 ASA9] )R]
N WS Fi EFRAE T 6ol AHE,
AN FNI &= AA o] 3.86 Lisec ) ¥
500) o)A Ao 2.57 LisecEt} of$- 82t
(P { 0.001)8} 3, <& AR AN T 69.5%= 7+
AEAch B3 $YI AT vwoHxE e 9y
B2od folstA &P 0.00)3AT el FA
717 g @Al =34 B8P3y dxFe
169 o] FAARE ZHaso] YA Y2 E ©
3]3 11~15d FAE] AUSU371E&% AR E
Folg a2 22 (0onehta dch 3
71 49 #7U £9Y {50 B2 @715 Ao
£ 9tk el E2d 22A F 305734
o] YoM ALt H3)ste] Lol BEA F
o] gl 222 JuUFE7)E559) HAXE 69.
6%01. 2, o123 FRUAAAL o) o] gl Z2At
EollM e 86.8%F Hold glo] woldt Aol YER

ATHP € 0.001). whebr] Feladgol o3 87153
ke dslg gag Aslo] )5S o dov)
= Aoz wug) w3, HalAe) oldo] i A%
o AEoz Fr)5ol 4d AL £ 4 A
GE 6).

Iv. 1

[

g:)

Azfreldfe AAF R 60d o3 AMSEm AW
o] AFANE Yol Aoe 4 F Hwe) i)
EZE 734g 8o} ARgo] 22 Frskn Slrk. 53] 7|

7% AEE 1990378 1997d Ale] A DAIZ A
& AN A R Re] ARgel 71k Sl
o feluelelMz ol2d @33 FdsiA ReldRe
ARge] geit S7ietn Slrk. Qafelidfe 783
THEeR o, <P, fel, RFERTE WEolA
o] 2A| 3E<¢(Mineral wool), 2|4 fr(Glass fiber), A2t
ZHr(Ceramic fiben)=. 275t Siok. Alestaha Q=
Tl fe BB REM 2 R(rock wool)s} Sef 3

F(slag woolplr, Feldf= Feld(glass wool), &
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Table 6. Mean and standard deviation of ventilatory measures by variable indicies

) FVC FEV, FEV,% MMF
Indices
% pred % pred % pred % pred
Age, year
{30 518 + 1.29 417 + 053 849 + 64 448 = 1.21
1009 = 10.8 101.0 £ 10.8 1003 + 74 92.7 + 23.6
30 ~ 39 525+ 171 3.87 + 0.55 820 + 8.6 372 £ 1.32
102.5 + 11.9 100.6 £ 11.8 985 + 7.6 86.9 + 22.6
40 ~ 49 527 £ 2.03 357 £ 052 795 £ 77 3.40 + 1.07
1052 + 124 1019 = 125 972 + 89 82.5 £ 24.8
>50 492 + 195 317 £ 052 732 +128 257 £ 101
106.7 + 12.9 99.0 + 16.3 925 + 9.0 69.5 + 273*
Glass fiber employed, year
{06 5.15 = 1.65 392 + 0.60 829 + 8.8 410 £ 1.25
102.1 = 11.7 1014 £+ 121 99.6 + 7.6 89.3 + 243
06 ~ 10 524 + 1.73 3.79 + 0.56 80.5 £ 8.2 3.68 + 1.08
103.9 = 12.2 100.7 + 11.8 972 + 7.8 829 + 225
11 ~ 15 541 + 2.14 353+ 071 717 + 9.9 331 + 145
105.0 + 12.0 98.7 + 15.2 94.1 +£105 76.7 + 304*
=16 5.06 + 1.94 354 + 0.54 81.1 + 82 3.61 + 0.98
103.0 = 135 100.9 = 13.5 984 + 9.1 85.6 = 22.4
Smoking
Smoker 519 + 1.63 3.86 + 0.60 814 + 9.3 390 + 1.21
. 1029 + 11.6 100.6 = 11.9 98.0 + 8.0 86.0 + 24.1
Nonsmoker 528 + 1.92 3.75 + 0.60 81.8 + 74 377+ 121
103.2 + 12.7 1015 + 129 98.7 + 8.2 86.3 + 249
Respiratory Symptom
Yes 509 + 1.71 3.72 £ 057 813+ 79 375 £ 1.25
100.8 £+ 11.2 98.0 £ 13.3 973 £ 9.1 839 + 27.6
No 524 + 1.73 385 + 0.60 81.6 + 8.9 3.89 + 1.20
103.4 + 1.21 1015 £ 11.9 984 + 7.8 86.6 £ 23.6
Lung parenchymal lesion
Yes 472 + 1.43 340 = 053 763 + 7.8 291 + 1.04
103.0 £ 108 96.0 + 10.7 937 £10.6 69.6 + 227"
No 523 + 1.74 3.85 + 0.60 81.7 £ 87 390 + 1.20
103.0 = 12.0 101.1 + 12.2 984 + 7.9 86.8 + 24.2
All study subjects 521 £ 1.73 3.83 = 0.60 83.6 £ 9.8 386 + 1.21
103.0 + 11.9 101.0 + 12.2 984 + 7.7 86.1 = 243
Mean+SD, *: P 0.01
FVC : forced vital capacity(Liter)
FEV, : forced expiratory volume in one second(Liter)

FEV,% : FEV,/FVC

MMF : maximal mid-expiratory flow(L/sec)
% pred : percent of predicted mean
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£5-7)g e}l E (continuous  glass filament), %—’,‘—_%—EH\;I%
(special purpose glass filament)2 E-F2alt} A2l
Mgkl AEAfr(ceramic textile fiber), AlEb7tEd5
(ceramic refractory fiben)2 F+-FETHZens et al. 1994). o]
& n7Ee] e gl ey, B, AEA, U
&9, W59 A d 8ol AddellM Fadol Aat
2 F7k 3 ok fevEelME el R 5 REls
A&HElggHET} 2 AstE T Jlon 4y &)
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oyt FEARE AHesle AR tFeln A
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FAE AL 721 UATH(Timbrell, 1965. Dement,
1972). =&, 2AMNE ARSI Bakehs frelid
FE AP ENG Aol AA AL 5
g ARE AL 2 HTHOE 6~Tm ATk W
2l Aol Murct €4 71 Feig Holx 9lof A
I AL Zog FHEJU

Feld el @ AR e ARgEit Y B
on, B AT ¥ ASH AT AFE B
3431 9)tHRom, 1992. Simonato, 1987). e)Al-¢ A%
PA ZEAEANA YA Fol ATt 2Rt o)
Eoj| YAl & 253 ool 5% FEI} o|Fsln, ZEE
RS ol o] TAHE Ao2 Husian
Jom aHos Taa feElidfdl ek 2-gat
o 7lE 30l Zadke oz Basin gl
(Possick 5, 1970). T3, 7348 71AH A= of
ol WYshe Aoz gl gon] FEoh AL
N g8 el AL glod, fih A2
ol viRlejoA AMgehe 3HeHEA wfj o] LAE
e Hne dthKalimo %, 1980. Kozen, 1988.
Lippman, 1990). ¥ ZAlME A& UALE 1o f2l
AHE AFE Wt BA 7121 eF Sl W 2Aj
N Hgoz Zree AR oF Auk45.0%)0)
NI e TEA) 78S il Ed °1F 15.6%
(768 )= A, 294%(143%)e 7HE 7SS $46t
et £3, st eES sadhe 224 F UIEAA
7Y2E =2 AFEol 4.1%((20%), YA = 2~670 €7t
A A&HoZ 7t g 2 Aol 5.3%(26%8), 7~
12 7igo] 7.6%3TEPIAL, dFE 19 o &d
OIEYAA 7HEeSEe ket ZEAEI6%
(16Z)UATE. ZAL 3z} FollA] AL Fol 713 23
717t 9% A4S Thshs ZRAP) 8dog AR
&S A&EH o2 vl ARE AAAT feld
Foll oJ3le] A&A R rlEES TadkeAle HE
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sfdolnt A 2APL 7Psd oz ATEA
Hill(1976)0] 2Jahal AEZALNA 45% H=lA 7t
S&o] WA= Hudon o5 A A%
ol AR AFeg Tu|go}l B FEAPL 7telE
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1984) B AN E o] ol Adlrhe Z& 289 ©f
23 Y9t 7l WY Roe ReE, 42, 599
7} Esftka Leld 3louk(Lucas, 1976) & Aol A
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8-S 51.1%(463 Y} BAstdct.
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