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— Abstract —

Respiratory Symptoms, Pulmonary Function Tests, and Asbestos Related Chest
Radiograph Abnormalities of Former Asbestos Textile Factory Workers

Hyunsook Bae?, Dongmug Kang*??, Youngki Kim?, Jongeun Kim?,
Yunseong Kim?, Kun-1l Kim® Kunhyung Kim®

Department of Preventive and Occupational Medicine, School of Medicine, Pusan National University?,
Department of Occupational and Environmental Medicine, Pusan National University Yangsan Hospital?,
Pusan National University Medical Research Institute?,

Department of Internal Medicine, Pusan National University Yangsan Hospital?,
Department of Radiology, Pusan National University Yangsan Hospital®,

Occupational Safety and Health Research Institute, KOSHA®

Objectives: The objective of this study was to examine the prevalence of respiratory symptoms,
asbestos-related chest radiograph abnormalities and abnormal pulmonary function tests among former
asbestos textile factory workers and to reveal the related factors of these abnormal findings.

Methods. There were 119 persons former asbestos textile industry workers registered in the health
management pocketbook. Of 97 retired asbestos workers living in Busan, Yangsan and Gimhae,
63(64.9%) retired asbestos workers were enrolled into this study. The researchers administered question-
naires, and performed chest radiographys, and pulmonary function tests (PFT) on participants. The sur-
vey was conducted during July, 2009.

Results: Among former workers the number of lung fibrosis, pleural plaque, pleural calcification, and
pleural thickening was 13(20.6%), 6(9.5%), 3(4.8%), and 1(1.6%) in chest radiography, respectively.
Asbestos-related disorders and abnormal pulmonary function test groups had higher prevalence of respi-
ratory symptoms. Participants with crocidolite exposure or long latency period had higher asbestos-relat-
ed x-ray findings or abnormal PFT findings.

Conclusions: Former asbestos textile workers had a high rate of asbestos-related disorders. Workers
with crocidolite exposure or having had a longer latency period had more asbestos-related disorders.
Because gradual increase of ashestos related disorders among high asbestos exposure group is expected,
sustained, and intensive management is needed for these former workers.
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Retired workers from J asbestos textile factory who were registered
in the health management pocketbook (n=119)

| —

Fig. 1. Flowchart for recruitment process of former ashestos textile workers.
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test, A 42 Cochran-Armitage trend testE
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WA 297(46.0%), <14 347 (54.0%) = d <9l vl&
o] H]&llen, Hit vole 56. 14013t dAl &
2 98 (14.3%), #A FA94F 159(23.8%), BlFAA
398 (61.9%) 2.2 FAL A e AlEe] tIF-E oA
tH(Table 1).

Az 3 HAAE] AueEad 2 EA4S &
FoldtH(Table 1). YA EE 1975~1979d  Atold|
1AFeE Algdo] 159 (23.8%) o2 7H wska, 57|13t

o
>

20 o]del Abghel 157(23.8%) 22 7 wskth
P 2F d5E 13.0d0190. AAUL HFE 2=

A 103(15.9%) 01900 MR, JHA BEE A
& 2R 8% (12.7%), AU S HAFT 224 45
% (71.4%)°1 95},

2

2 7P 2@ 713 Bk FE @ AL V|ee
2 3t en, W (mixing), 2% (carding), F4
(spinning), AAHtwisting), ZZ(weaving), A4t
2](managing), &% (fixing), 7F=A A2H(gasket),
71€Hothers) & UFdth. 71t Aol &4, AFES
5ol ¥gEg AxFAUS 3 F2AF 199(30.2%) 2
2 7P geken, o oy AAF 8% (12.7%), B T8
(11.1%). &4 69(9.5%), &5 68(9.5%), 7t=A
A 68(9.5%), & 4% (6.4%), AT 47
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Table 1. General and job related characteristics of former

asbestos textile workers (n=63)
Variable N %
Gender
Male 29 46.0
Femae K% 54.0
Age (year)
45~49 6 95
50~54 21 333
55~59 20 318
60~64 11 175
65~69 4 6.3
70~74 1 16
mean+S.D. 56.1+5.5
Height (cm, mean+S.D.) 161.1+84
Weight (kg, mean+S.D.) 61.9+79
Body massindex (kg/m?, mean+S.D.) 239+24
Smoking status
Current smoker 9 14.3
Ex-smoker 15 238
Non-smoker 39 61.9
Drinking frequency per week
<1 41 65.1
1-2 14 222
>3 8 12.7
Marital state
Single 2 32
Married 56 88.9
Divorced/separated 5 79
Education
<Middle school 47 74.6
High school 12 19.1
>University 4 6.3
Company entrance (year)
1969 2 32
1970~1974 14 222
1975~1979 15 238
1980~1984 9 14.3
1985~1989 13 20.6
1990~1994 10 15.9
Tenure (year)
0~4 9 14.3
5~9 17 27.0
10~14 10 15.9
15~19 12 19.0
>20 15 238
mean+S.D. 13.0+7.8
Asbhestos type
Chrysotile 45 714
Both 8 12.7
Crocidolite 10 159
Task type
Mixing 6 95
Carding 4 6.4
Spinning 7 111
Twisting 8 12.7
Weaving 19 30.2
Managing 4 6.4
Fixing 6 95
Gasket 6 95
Others 3 4.7
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Add Al (30% <FVCL50%)7F 38 (5.6%)°]
. AR (FEV1=80%)°] 399 (72.2%), A= =443
N(50% <FEV(80%)7} 129 (22.2%).
d N (B0%<FEVK50%)7} 298 (3.7%).,
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et EFs B, 468 (85.2%)
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Table 2. Chest radiograph abnormalities and pulmonary function tests of former asbestos textile workers (n=63)*
) No Yes
Variable
N % N %
X-ray abnormality
Asbestos related
Parenchymal fibrosis 50 794 13 20.6
Pleural plaque 57 90.5 6 9.5
Pleural thickening 62 984 1 16
Pleural calcification 60 95.2 3 4.8
Pleural effusion 63 100.0 0 0.0
Any abnormal finding above 45 714 18 28.6
Parenchymal fibrosis with pleural abnormality 60 95.2 3 4.8
Asbestos not related
Old tuberculosis 52 825 11 175
Cardiomegaly 60 95.2 3 4.8
Bronchiectasis 61 96.8 2 3.2
Emphysema 61 96.8 2 3.2
Any abnormal finding above 43 68.3 20 317
Pulmonary function test
FvC
%FVC=>80 39 72.2
50<%FVC<80 12 222
30<%FVC<50 3 5.6
FEV,
%FEV.>80 39 72.2
50<%FEV,< 80 12 222
30<%FEV,< 50 2 3.7
30< %FEV, 1 19
GOLD stage
O(at risk) 46 85.2
1(mild) 7 12.9
2(moderate) 0 0.0
3(severe) 1 19
Normal PFT 36 66.7
Abnormal PFT' 18 333

*: number of PFT among exposed group is 54 which excluded 9 workers who did not take PFT

": %FVC<80 or GOLD stage>1
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stage 1(mild)2 798 (12.9%). stage 3(severe)< 17
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Table 3. Respiratory symptoms of former asbestos textile workers (n=63)
Variable N %
Asthma diagnosis by physician no 58 921

yes 5 7.9

wheezing for 1 year no 47 47.6

yes 16 254

wheezing severity for recent 1 year no symptom 38 60.3

moderate 20 318

severe 5 7.9

Cough chronic cough for recent 1 year no 39 61.9
yes 24 38.1

cough with hemoptysis no 58 921

yes 5 7.9

cough severity for recent 1 year no symptom 29 46.0

moderate 20 318

severe 14 222

Chest pain chest pain for recent 1 year no 39 61.9
yes 24 38.1

pain severity for recent 1 year no symptom 37 58.7

moderate 19 30.2

severe 7 111

Dyspnea dyspneafor recent 1 year no 42 66.7
yes 21 333

dyspnea on exertion no 20 317

yes 43 68.3

dyspnea on rest no 54 85.7

yes 9 14.3

slow walking no 36 571

yes 27 429

dyspnea severity for recent 1 year no symptom 32 50.8

moderate 23 36.5

severe 8 12.7
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71380 Agd &, F8ol ANE &, FBol AFH CI 1.08~30.17)u Z7F3tth(p<0.05) (Table 7).
TEETo]l AAJLD +, F] Al sFEo] A"
T, ZEIHoR JHE AW FollA FEUAR Aol o =
A Agko] F7betth(p0.05). 22la St
A4S gk we 7 HZ 197 713e] dAd &, 7] A 2AeE S S Fud BH flvdela AHz)
ol A &, TFaee] AW+, Fees A HAE Y T M 2EFE B2 A Aol
de] Ad &, sFEde] APd FelA #Hrs ol oPeT ol Mgy SHARE HE IRl As
A7 BRTHpC0.05). WHA 5F7] Sl weEA = ol 71ebg o]l 1987 4.4 fiber/cc”, 19929 37H¢]
frelg ko7t gl (Table 6). FAA Z42F 0.157, 1.48, 0.204 fiber/cc”, 1994
2709 &4 0.210, 1.29 fiber/cc”, 1994\ 1.67
b, BFUAIM Al Mot H2etnt H7|s ol fiber/cc”, 1995~19961@ 1.87 fiber/cc’olAth. A
o A7dol BHEQQl chHEr 24 PFEEe 1.41 fiber/cc® H2 $elve w53 Ad
=2 7|29 0.1 fiber/ccel 14w} ©]3S z3stitt
ol Y, ¥, AuNARE AQelR, S¥Ite A1 9F BEE 4.4 fiber/cc’2 4M)7} Z3etn,
HAs ARG v 2A2E AR A AW A P FEE 0.157 fiber/cc” & ©] 9] 7ES 23}
=Ed A FERA A AuEad HZ@ske] 510 9}, olg3t AxlE n|Fo] Hol B AL tAAS0]
(95% CI 0.81~32.28)) S7}slsleom BAH o= ol Ak Fde] Yakstel 2Ragd 1970~90d Aol
SFATH(p<0.1). FH713ke] 30 o] <l 73%011 H71% nEzo Ao wEHYY AL A= B 4 9}

oI frolgh wEAdol silew, HlAMlE 5.70(95%

Table 4. Comparisons between chest radiograph abnormalities, pulmonary function tests and general characteristics

Asbestos-related X-ray abnormality (n=63) Abnormal pulmonary function test result (n=54)*

Variable No Yes No Yes
p-value p-value
N % N % N % N %
Sex 0.0660" 0.8457"
Mae 24 82.8 5 17.2 15 652 8 348
Female 21 61.8 13 38.2 21 677 10 323
Age (year) 0.0588 0.8631
40~50 2 333 4 66.7 3 600 2 400
50~60 30 73.2 11 26.8 25 694 11 306
>60 13 81.2 3 18.8 8 615 5 385
Drinking frequency per week 0.4942} 0.7235!
<1 27 65.8 14 34.2 24 632 14 368
1~2 11 78.6 3 214 8 727 3 273
>3 7 875 1 125 4 800 1 20.0
Smoking 0.0385* 0.6940*
Current smoker 8 88.9 1 111 4 571 3 429
Ex-smoker 13 86.7 2 13.3 9 750 3 25.0
Non-smoker 24 61.5 15 385 23 657 12 343
Marital state 1.0000* 0.8139*
Single 2 100.0 0 0.0 2 100.0 0 0.0
Married 39 69.6 17 304 31 646 17 354
Divorced/separated 4 80.0 1 20.0 3 750 1 25.0
Education 0.4601* 0.1992}
<Middle school 33 70.2 14 29.8 28 70.0 12 300
High school 9 75.0 3 25.0 6 50.0 6 50.0
>University 3 75.0 1 25.0 2 100.0 0 0.0

*: number of PFT among exposed group is 54 which excluded 9 workers who did not take PFT
T p-value by x*-test

*: p-value by Fisher's exact test

5. p-value by Cochran-Armitage trend test.
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HA ATE AR st 2 FTHER =F JA=E 2t Azl 7ol AlgolA 7stHFS 1.67 fiber/cc A
B, AUk ze] Fola AdE @Wol thFn x| o, AzFAo| Hi 4.74 fiber/ccE 7V =& 59|
wol WAsts Az, AW FHA dudes AW = Qeom, 1 tger AW 2.71 fiber/cc, AAF 1.48
= %‘—1?_7} =okth, 19879 AP jQl AlgdlA 78 fiber/cc, &W 1.32 fiber/cc, €% 0.51 fiber/cc &
HtS 4.4 fiber/ccHom, FHHUEZ B Fwo| 5.6 olitt. AW rtaAS Aikete FAL FEU S F

flber/cci 7V =tm, AZ7F I 5.3 fiber/cc, & Aol F7 ABolA 7stE TS 242 0.05 fiber/cc,
AL 4.8 fiber/ce, £Wol 4.5 fiber/cc, &®o] 3.9 0.10 fiber/cc”2 AAuA 2 AW F HEAe A
fiber/cc =01t} 1994 6709 AR AGAS = HeZE Toe AUdes 4L Helqt)

Table 5. Comparisons between chest radiograph abnormalities, pulmonary function tests and job related characteristics

Asbestos-related X-ray abnormality (n=63) Abnormal pulmonary function test result (n=54)*

Variable No Yes No Yes
p-value p-value
N % N % N % N %
Company entrance (year) 0.0160¢ 0.0009
1969 1 50.0 1 50.0 0 0.0 2 100.0
1970~1974 8 57.1 6 429 3 273 8 72.7
1975~1979 9 60.0 6 40.0 10 66.7 5 333
1980~1984 8 88.9 1 111 7 100.0 0 0.0
1985~1989 9 69.2 4 30.8 1 917 1 8.3
1990~1994 10  100.0 0 0.0 5 714 2 28.6
Y ear after first ashbestos exposure (year) 0.007% 0.0140¢
10~19 10  100.0 0 0.0 5 714 2 28.6
20~29 17 77.3 5 22.7 18 947 1 53
>30 18 58.1 13 41.9 13 464 15 536
Tenure (year) 0.1689* 0.0743!
0~4 7 77.8 2 22.2 2 333 4 66.7
5~9 9 52.9 8 47.1 8 533 7 467
10~14 6 60.0 4 40.0 8 889 1 111
15~19 11 91.7 1 8.3 9 900 1 10.0
>20 12 80.0 3 20.0 9 643 5 357
Asbestos type 0.0094¢ 0.012%
Chrysotile 36 80.0 9 20.0 30 769 9 231
Both 5 62.5 3 375 3 429 4 57.1
Crocidolite 4 40.0 6 60.0 3 375 5 62.5
Task type 0.6068* 0.3850"
Mixing 4 66.7 2 33.3 2 333 4 667
Carding 2 50.0 2 50.0 2 500 2 50.0
Spinning 4 571 3 429 3 429 4 57.1
Twisting 4 50.0 4 50.0 5 833 1 16.7
Weaving 13 68.4 6 31.6 14 778 4 22.2
Managing 4  100.0 0 0.0 3 750 1 25.0
Fixing 5 83.3 1 16.7 3 100.0 0 0.0
Gasket 6 100.0 0 0.0 2 667 1 333
Others 3 100.0 0 0.0 2 667 1 333
Textile-related task 0.0071' 0.5061*
Yes' 27 61.4 17 38.6 26 634 15 36.6
No' 18 94.7 1 53 10 769 3 231

*: number of PFT among exposed group is 54 which excluded 9 workers who did not take PFT
' p-value by x*-test

': p-value by Fisher's exact test

% p-value by Cochran-Armitage trend test

' included mixing, carding, spinning, twisting, weaving

' included managing, fixing, gasket, others.
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Table 6. Comparisons between chest radiograph abnormalities, pulmonary function tests and respiratory symptoms

Asbestos-related X-ray abnormality (n=63) Abnormal pulmonary function test result (n=54)*

Variable No Yes No Yes
p-value p-value
N % N % N % N %
Asthma
Diagnosis by physician 0.6184" 0.0027*
no 42 724 16 27.6 36 735 13 26.5
yes 3 60.0 2 40.0 0 0.0 5 100.0
Wheezing for 1 year 0.3598" 0.0532'
no 35 74.5 12 25.5 29 74.4 10 25.6
yes 10 62.5 6 375 7 467 8 53.3
Wheezing severity for recent 1 year 0.0348! 0.0550*
no symptom 28 73.7 10 26.3 24 750 8 250
moderate 16 80.0 4 20.0 11 647 6 353
severe 1 20.0 4 80.0 1 200 4 80.0
Cough
Chronic cough for recent 1 year 0.0031' 0.0018'
no 33 84.6 6 154 26 839 5 16.1
yes 12 50.0 12 50.0 10 435 13 56.5
Cough with hemoptysis 0.1357* 1.0000*
no 43 74.1 15 259 33 67.3 16 32.7
yes 2 40.0 3 60.0 3 600 2 40.0
Cough severity for recent 1 year 0.0273' 0.0006"
no symptom 23 79.3 6 20.7 20 83.3 4 16.7
moderate 16 80.0 4 20.0 13 765 4 235
severe 6 42.9 8 57.1 3 23.1 10 76.9
Chest pain
Chest pain for recent 1 year 0.0004" 0.4363'
no 34 87.2 5 12.8 22 710 9 29.0
yes 11 45.8 13 54.2 14 609 9 39.1
Pain severity for recent 1 year 0.0078" 0.6571"
no symptom 31 83.8 6 16.2 21 724 8 27.6
moderate 12 63.2 7 36.8 11 611 7 38.9
severe 2 28.6 5 714 4 571 3 429
Dyspnea
Dyspnea for recent 1 year 0.0031' 0.0463'
no 35 83.3 7 16.7 26 765 8 235
yes 10 47.6 11 52.4 10 50.0 10 50.0
Dyspnea on exertion 0.1039' 0.1402'
no 17 85.0 3 15.0 13 812 3 18.8
yes 28 65.1 15 34.9 23  60.5 15 39.5
Dyspnea on rest 0.0063" 0.1003!
no 42 77.8 12 22.2 33 717 13 28.3
yes 3 333 6 66.7 3 375 5 62.5
Slow walking 0.0157* 0.0201"
no 30 83.3 6 16.7 24 80.0 6 20.0
yes 15 55.6 12 4.4 12 50.0 12 50.0
Dyspnea severity for recent 1 year 0.2805" 0.0110"
no symptom 25 78.1 7 219 22 815 5 185
moderate 16 69.6 7 30.4 12 632 7 36.8
severe 4 50.0 4 50.0 2 250 6 75.0

*: number of PFT among exposed group is 54 which excluded 9 workers who did not take PFT
T p-value by x*-test
*: p-value by Fisher's exact test.

339



cistatedelats|x] M 22 A M 4 = 20104

Table 7. Results of multiple logistic regression tests for chest radiograph abnormalities and pulmonary function tests

Asbestos-related X-ray abnormality Abnormal pulmonary function test

Variable OR¥ 95% CI ' OR* 95% Cl*
Age (year) 1.01 0.89- 1.15 1.00 0.88- 1.13
Sex (woman vs. man) 1.46 0.08-26.53 0.83 0.05-12.80
Smoking (current smoker* vs. non-smoker) 0.54 0.03-10.79 0.96 0.06-15.97
Textile-related task (yes® vs. no') 5.92 0.49-71.51 1.28 0.17- 9.65
Tenure (year) 1.00 0.90- 1.10 0.98 0.89- 1.07
Asbestos type (crocidolite' vs. chrysolite) 5.10 0.81-32.28 214 0.43-10.68
Y ear after first asbestos exposure (=30 years vs. <30 years) 118 0.23- 6.05 5.70 1.08-30.17

*: odds ratio, ': confidence interval, *: included ex-smoker, *: included mixing, carding, spinning, twisting, weaving, ': included
managing, fixing, gasket, others, *: included mixed asbestos type.
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