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Health Hazards and Diagnostic Methods of Glass Fiber Workers
Hyun-Sul Lim, Hae-Kwan Jung, Soo-Keun Kim, Jung-Ran Kim*

Department of Preventive Medicine, Department of Pathology”,
College of Medicine, Dongguk University

This study was conducted to evaluate the health hazards and to develop diagnostic
methods of glass fiber workers. We examined 40 male glass fiber workers (exposure
group) and 57 male non-glass fiber workers (reference group) with a questionnaire, phys-
ical examination, chest x-ray and pathological examination in Mar, 1997. Also we exam-
ined 65 male glass fiber workers (exposure group) and 42 male non—glass fiber workers
(reference group) with the same methods also we did some energy-dispersive x-ray analy-
ses with a scanning electron microscopic examination in Sep, 1997.

Most of the clinical symptoms were significantly more frequent among the exposure
group than the reference group. Coughing (32.5%), itching of the nose (30.0%), irritation
of eyes (27.5%), irritation of the nose (25.0%) and sputum (22.5%) were the major symp-
toms among the exposure group in Mar, 1997. Only itching of the nose was significantly
more frequent in Sep, 1997. No cases of pneumoconiosis were observed among the groups
and there were no differences in chest abnormalities between the exposure group with the
reference group on both examinations. The prevalence of dermatosis among the exposure
group was 20.0% (8 cases) and the cumulative prevalence was 72.5% (29 cases) in Mar,
1997. The prevalence of dermatosis among the exposure group was 23.1% (15 cases) and
the cumulative prevalence was 58.5% (38 cases) in Sep, 1997. Onset of dermatosis among
the exposure group was most frequent within one month after handling. The frequent
sites of skin lesions were the hands and arms on both examinations.

Glass fiber induced skin lesions can be diagnosed by the scotch tape method or KOH
mount and then can be examined under the light, polarizing and phase-contrast micro-
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copies. Glass fibers can be identified by some energy-dispersive x-ray analyses with a

scanning electron microscopic examination.

Key Words : Glass fiber, dermatosis, energy-dispersive x-ray analysis, diagnostic method
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Table 1. General characteristics of the exposure and reference groups

Mar, 1997 Sep, 1997
Exposure Reference Exposure Reference
Characteristics grorp group gromp group
Relative Relative Relative Relative
No. frequency No. frequency No. frequency No. frequency
(%) (%) (%) (%)

Age (years)*”

<29 15 37.5 32 56.1 22 33.8 24 57.1

<39 15 37.5 21 36.8 21 32.3 21 31.0

40< 10 25.0 4 7.0 22 33.8 22 11.9
Tenure (years)

<1 9 22.5 6 10.5 24 36.9 11 26.2

<5 19 47.5 47 82.5 14 21.5 11 26.2

5< 12 30.0 4 7.0 27 41.5 20 47.6
Education (years)**”

<12 M 85.0 22 38.6 56 86.2 20 47.6

13< 6 15.0 35 61.4 9 13.8 22 52.4
Smoking

Non-smoker 15.0 20 35.1 11 16.2 10 23.8

Ex-smoker 1 2.5 1 1.8 2 3.1 3 7.1

Current Smoker 33 82.5 36 63.2 52 80.0 29 69.0
Total 40 100.0 57 100.0 65 100.0 42 100.0

**P(0.01 compared between the exposure and reference groups by ¥-test in Mar, 1997
7 P{0.01 compared between the exposure and reference groups by #-test in Sep, 1997
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Table 2. Positive rates of clinical symptoms of the exposure and reference groups

Mar, 1997 Sep, 1997
Exposure Reference Exposure Reference
group group group group
Symptoms (N=40) (N=5T) (N=65) (N=42)
Positive Positive Positive Positive

No. rate No. rate No. rate No. rate
(%) (%) (%) (%)
Epiphora 3 7.5 1 1.8 1 1.5 1 2.4
Irritation of eyes** 12 30.0 1 1.8 10 15.4 2 4.8
Irritation of the nose* 10 25.0 3 5.3 9 13.8 1 2.4
Sore throat** 12 30.0 1 1.8 6 9.2 4 9.5
Coughing** 13 32.5 4 7.0 6 9.2 2 4.8
Rhinorrhea 5 12.5 2 3.5 5 7.7 1 24
Itching of the nose**” 13 32.5 3 5.8 15 23.1 0 0.0
Sputum®* 9 22.5 3 5.3 9 13.8 5 11.9
Nasal obstruction® 7 17.5 2 3.5 6 9.2 2 4.8
Dyspnea 1 2.5 1 1.8 1 1.5 1 2.4
Dyspnea on exertion 5 12.5 4 7.0 10 15.4 5 11.9

*P{0.05 compared between the exposure and reference groups by Fisher's exact test in Mar, 1997
**P(0.01 compared between the exposure and reference groups by Fisher s exact test in Mar, 1997
7 P¢0.01 compared between the exposure and reference groups by Fisher s exact test in Sep, 1997

Table 3. Prevalence rate of allergic diseases in the exposure and reference groups

Mar, 1997 Sep, 1997
Exposure Reference Exposure Reference
group group group group
Diseases (N=40) (N=57) (N=65) (N=42)
Prevalence Prevalence " Prevalence Prevalence

No. rate No. rate No. rate No. rate
(%) (%) (%) (%)
Bronchial asthma 1 2.5 3 5.3 3 4.6 1 2.4
Atopic dermatitis 2 5.0 1 1.8 1 1.5 1 2.4
Allergic rhinitis 3 7.5 3 5.3 4 6.2 2 4.8
Contact dermatitis 1 2.5 3 5.3 5 7.7 1 2.4
Urticaria 3 7.5 0 0.0 4 6.2 0 0.0
Drug allergy 0 0.0 0 0.0 1 1.5 1 2.4

P>0.05 compared between the exposure and reference groups by Fisher’ s exact test

da2r] A T2 vadA SAAE f  HRde Z2TAA 1.5 %, viaTdM 2.4 %,
o FHEL] Aol7h BEHA] keHP>0.05). e En A Hge ZRTAA 6.2 %, HIRTAA

19979 9499 AL 27E AWEW 7I18A A4 4.8 %, FEHVIE F2TAAT 6.2 %7t AHn
€ Z2TA 4.6 %, WTTAA 2.4 %, otEY  FHA }EA diF dH2re FE2TAA 1.5%,
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Table 4. The results of chest radioclogical findings in the exposure and reference groups

Mar, 1997 Sep, 1997
Exposure Reference Exposure Reference
group group group group
Results (N=40) (N=57) (N=65) (N=42)
Positive Positive Positive Positive
No. rate No. rate No. rate No. rate
(%) (%) (%) (%)
Pleural adhesion 2 5.0 3.5 3 4.6 2 4.8
Calcification 1 2.5 1 1.8 2 3.1 2 4.8
Pulmonary tuber- 1 2.5 2 3.5 2 3.1 1 2.4
culosis(inactive)

Emphysema 0 0.0 1 1.8 0 0.0 1 2.4
Bronchiectasis 1 2.5 0 0.0 2 3.1 0 0.0

P>0.05 compared between the exposure and reference groups by Fisher s exact test

Table 5. History of itching sensation in the exposure group

Mar, 1997 (N=40)

Sep. 1997 (N=65)

Existence Prevalence rate Prevalence rate
No. No.
(%)
No existence 11 27.5 27 41.5
Past existence 21 52.5 23 35.4
Current existence 8 20.0 15 23.1

AT 2.4 %7t B ot FAHE
#1898 HolE YRATHP>0.05).
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Table 6. Interval from employment to the onset of itching sensation in the exposure group with skin

disease
Mar, 1997 (N=40) Sep, 1997 (N=65)
Interval :
{months) No Relative frequency No Relative frequency
' (%) ' (%)
<1 14 48.3 33 86.8
<5 11 37.9 2 5.3
<1 4 13.8 5.3
12< 0 0.0 1 2.6
Total 29 100.0 38 100.0

Table 7. Sites of itching sensation in the exposure group with skin disease

Mar, 1997 (N=40)

Sep, 1997 (N=65)

Sites

No Positive rate No Positive rate

) (%) ) (%)
Head 3 10.8 3 4.6
Face 7 4.1 8 12.3
Eyes 3 3.1 2 3.1
Neck 14 48.3 8 12.3
Anterior chest 11 37.9 11 16.9
Abdomen 7 24.1 14 21.5
Back 4 13.8 8 12.3
Arms 15 50.5 27 41.5
Hands 14 48.3 13 20.0
Buttocks 6 6.2 6 9.2
Legs 13 44.8 22 33.8
Feet 4 13.8 10 15.4

P>0.05 compared between the exposure groups by Fisher's exact test or #~test
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Table 8. The characteristics of itching sensation in the exposure group with skin disease

Mar, 1997 Sep, 1997
Characteristics Relative frequency Relative frequency
No. No.
(%)
Eruption
yes 16 55.2 4 10.5
no 13 44.8 34 89.5
Daily time of worsening sensation
morning 0 0.0 2 5.3
mid-day 7 24.1 6 15.8
evening 15 51.7 25 65.8
bedtime 3 10.3 3 7.9
all day 4 13.8 2 5.3
Season of aggravation
spring 1 3.4 4 10.5
summer 19 65.5 31 81.6
fall 1 3.4 0 0.0
winter 27.6 3 7.9
Time of worsening sensation
weekend 0 0.0 0 0.0
vacation 0 0.0 0 0.0
during work 29 100.0 38 100.0
Time of improvement
weekend 11 37.9 19 50.0
vacation 18 62.1 19 50.0
during work 0 0.0 0 0.0
Total 29 100.0 38 100.0

P>0.05 compared between the exposure groups with skin disease by Fisher' s exact test or #~test
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Table 9. Duration from the onset to the end of itching sensation in the exposure group with skin disease

Mar, 1997 (N=40)

Sep, 1997 (N=65)

Interval
{(months) No. Relative frequency No. Relative frequency
(%)
<1 10 47.6 10 43.6
<5 3 14.3 7 30.4
<11 3 14.3 3 4.6
12 5 23.8 3 4.6
Total 21 100.0 23 100.0
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Fig, 1, Several variable-sized glass fibers found
on the scraped sample by KOH mount.
The light microscopy shows smooth-
walled cylindrical fibers of regular diam-
eter (Light microscope, x100).

Fig. 3. A scanning eletron microscopy shows a
glass fiber. It has a smooth and parallel
diameter with fractured ends (x400).
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!
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) (Wiese®} Lockey, 1992). f2ldfo 2l& 3
a5 w2 fElHRE Axsle FFETE oy
gt frEld {7t 2E AES 9Fe T 2%
3t 2EAENAMAR AF EuEn gk ol&E&
PAL Tl B RAFolt EHE wjiol| YAF 25 o)
Well 5 % A=7} olFstn, E2E FsHe W
v o] A N R ETA JleE 4
o] Z+a%ttn R us 3 itk (Bender &, 1990).

2999 & TN FEH =52} 624 F 61%
7} =8 Yl HR5Fe A4S #3 ded 45 %

Fig, 2, Glass fibers found on the scraped sample
from the erythematous papular lesions by
the scotch tape method. The polarizing
microscopy shows smooth-walled cylindri-
cal fibers. The length of fibers are vari-
able and transverse fractures are noted.
Keratin debris and the transverse folding
line of the scotch tape are visible.
Pinkish discoloration of the background
is due to cellulose materials in the scotch
tape (Polarizing microscope, x200).
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Fig. 4, Energy dispersive x-ray analysis of the
glass fiber.

© X9 ¥ 2tz JJo} (Bjornberg, 1985). 315
W F 25 %A 48A17F Bt 4He dis] HEAIY
(Bjornbergst L whagen, 1977)& HAlgkd 724
Zb Fo HEue-g BgTm, olealole] faldF Al
AeFAL 13590 v Aol e, vRde fHE
o] 19 %% Ao BanEct(Arbosti 5, 1980).
46789 fFEHF =T A W FAAA
Maggioni 5(1980)& 14 %7} F2 234 HRY
5o HRARS 2w vt Basn B FAld
A FEINRE FHAFsle 2EA9] fRase) fuE

< 1997d 3¥9] ZAbME A1Y fHES 20.0
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%, ¥& FHES 12.5%°1%29, 19973 999
ZAIME A fHES 23.1 %, ¥H 8L
58.5 %°lict.

e M EE Fde2Ee A%9%eH, ¥
5 3Ee 9E £ g £= Ao ¥l
AYPH APH o2 dAARA e FHAe FXlo]
Uehy MRE FLo82A ZdAe] vehs
g}, 19979 3¥e] ZAMA W R7} Jlel g o &
o] ANtk FHYF A7} 55.2%010 L, 1997
d 999 A= HE7L 71 o #o] UR
o $HE A9 10.5 %2 W% To] Fad
e ol WA E2HW JleE T4l i
the Bae BgE,

HEYHe 32 Ay, & 94, B 5o =2
Helol Zwdrl, 19973 399 XALA Hol
50.5 %& 7}% Bn, tgew £33 Eo] 48.3
%9 ¢olNen, 19979 999l FAldAE %ol
41.5 %2 7V ¥%1n, 2= iyl 33.8 %
9] otk 9¥dle veld Jlel$F 34 Bt
£ o] W EN7t g9 A7t =&HUY] dE
ojgtx AR}, FE)dfol 9T ARARL =&
F-9lol et 71Ee) AN} 9AEAT. ole
FelAd e FREd day7)Ee] gaEler)d <3ty
Bl 71AE ASY FAE AAE E 2
ZAMME g dd2r]) A L2 ¥ad
A feljt FHES Aolrl BAHA Fc).

FeEd A7t B89 A& € A9 2R A
22 3% + o fd/E e 53 o
5 ®dd A& sFeAE 98 59 MEES F
sl REdR7t 3 FEIUE el A
Fe-E 27 9P3E glojditia s, # A}
AME F Mol ZAlA &Y Foll MR AFo] o
FE0] FAG FRle HE AT o] Figria
ZALEY] o]& AR = Az A7, F7|E
Z22 AF 9o B &4 rug Hol ¢
o, B RAAE AR A5 34 9 58
A JRPAS BAR = BT

BB ASL H{9 9j&d A7t T (embed-
ding)dle 7|43 AFez Hd4dH(Bender
. 1990). FEo|Y AN g¥l2r] 7z} wkg
9 FAE ey, R ARFAH A bl
AHgEte SEER i gulEr] whgo] WY

4 itk Eae i (Lippman, 1990). ¥ A
oA miHRle] 2 & Ko TAsH, &
2719 719¥o] v uEH Aol7l gl AL =
7] AL 7Fedel Atke AT YA e L0
. 7REEE feld vt B9 E B3] dl2E
#7199 Rl Qjittn Frh(Wieses} Lockey,
1992). H& AF9] A= FeldHe FA vlg
ket A70] 4 m oY S ASo] o A
o 1 m o3l feldfdMe W5 2Fo] A9
dojz] gherh B Al AYI/EE 2AEA
X3t Agehe el A4 e e 3
=& AF3BA ZaA). fMRE AFse 2
2A7L 28 2714 2%3E 347 1 R
4 F F 2%zl 2EEHE 49 ged ol ¢
24 2 A9e 58 feldfol B (hardening)
H7] wEolzt= Bust Utk (Bender ¥, 1990).
¥ ZAMAE FEld/E AFshe 2249 50.0
%7} fAC 87} Py dAE A 1)
5 7le5E A9 wA X¥da $93l9 oy
T AME AR AR PR, B 2AA
FEAfol 9T HRARL F2 ZF 27 24
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2 faMRd Z2d 2239 45.0 %71 I 7}
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she Ale Wds] gadsidor gt =3 1S
o] A% TxAE o] HAFNE /Mol gom
2 98 7o) 34hee FAd WAHYE s
o] &b 2 Z2& A A3 R
o Z25 A A &gzl oplEn ZRE
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R} JlEEE5e gitde s ga §3 9Hd o
sldoin @i (Adams, 1990). ¥ ZAIME F
We] ZAMAN 2% oFd) osldtin $/3l §
AME AAE goh, gy &l de 3§ 3}
dog ZR3JeZ fihrt Bl S B8l ¥
7] HEL 7He3E A5 Folok @} JEeSF
< F 9] 2AtA AR BFOA FAY Foll A
AT SHIFAL, TAAE FIMAIG Fdd
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L& 252 fE &Elol=d & godHrlE oHE
F712 &, U9 Y-S 049 v aF
2x 4 43S PR o AF 4
W] dAl A S Jlor gz o e 2
g 71N @cHBurdett &, 1984). FAF A&7
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A/E A3 B2 & Ao QA Eras 2L
F3A PYPE o83t E B daHE EE
PVC-copolymer membrane filter $Jo =o}
5,000 oA A& 4= JATHWHO, 1985).

e fol g7 B AFF54 S gL &
gloj=o] ARG F& F 15 % FALEL=E A
g3l A W&o ¥ dvjFdez fUHRE B2
sl "ol (Fisher®t Warkentin, 1969). == &
=38 ey A AN s AV UY FE
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g fedfed F2HEe A% AR AF
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