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The Effect of Pleural Thickening on the Impairment of
Pulmonary Function in Asbestos Exposed Workers

Jee Won Kim, M.D., Hyeong Sook Ahn, M.D., Kyung Ah Kim, M.D,,
Young Lim, M.D. and Im Goung Yun, M.D.

Department of Occupational Disease, Catholic Industrial Medical Center,
Catholic University Medical College, Seoul, Korea

Background: Pleural abnormality is the the most common respiratory change caused by asbestos
dust inhalation and also develp other asbestos related disease after cessation of asbestos
exposure.So we conducted epidemiologic study to investigate if the pleural abnormality is
associated with pulmonary function change and what factors are influenced on pulmonary function
impairement.

Methods: Two hundred and twenty two asbestos workers from 9 industries using asbestos in
Korea were selected to measure the concentration of sectional asbestos fiber. Ouestionnaire, chest
X-ray, PFT were also performed. All the data were analyzed by student t-test and chi-square test
using SAS. Regressional analysis was performed to evaluate importent factors,for example
smoking, exposure concentration, period and the existence of pleural thickening,affecting to the
change of pulmonary function.

Results:

1) All nine industries except two, airborn asbestos fiber concentration was less than an average
permissible concentration. PFT was performed on 222 workers and the percentage of male was
88.3%, their mean age was 4119 years old, and the duration of asbestos exposure was 10.617.8
yrS.

2) The chest X-ray showed normal(89.19%), pulmonary Tb(inactive)(2.7%), pleral thickening
(7.66%), suspected reticulonodular shadow(0.9%).

3) The mean values of height,smoking status,concentration of asbestos fiberwere not different
between the subjects with pleural thickening and others, but age, cumulative pack-years, the

dura-tion of asbestos exposure were higher in subjects with pleural thickening.
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4) All the PFT indices were lower in the subjects with pleural thickening than in the subjects
without pleural thickening.

5) Simple regression analysis showed there was a significant correlation between FEF;s which
is sensitive in small airway obstruction and cumulative smoking pack-years, the duration of
asbestos exposure and the concentration of asbestos fiber.

6) Multiple regression analysis showed all the pulmonary function indices were decreased as the
increase of cumulative smoking pack-years and especially in the indices those are sensitive in small
airway obstruction.Pleural thickening was associated with reduction in FVC,FEV,, PEFR and
FEFss.

Conclusion: The more concentration of asbestos fiber and the more duration of asbestos
exposure, the greater reduction in FEFso,FEF+s. Therefore PFT was important in the evaluation of
early detection for small airway obstuction. Furthermore pleural thickening without asbesto-related

parenchymal lung disease is associated with reduction in pulmonary function.
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Table 1. Concentration of Asbestos Fibers in Asbestos Industries

Average(range) Concentration No of study population
Ind Pl f

ustry (fibers/cc) ace ol measure (fiber/cc) (n=222)
mixing 0.23~2.08

1 .682(0.19~2.08 125

0.682( ) cutting 0.19~0.42

mixing 0.09~0.37

2 0.208(0.09~0.37) grinding 0.03 6
cutting 0.14

3 3.360(0.20~7.15) mixing 0.20-7.15 5
mixing 0.12~0.33

4 0.415(0.18~1.26) grinding 0.25~0.54 14
thermal molding 0.14~1.26
mixing 0.15
reeling 0.19
loom 0.10

5 0.157(0.06~0.50) weaving 0.06 12
spinning 0.30
twisting 0.11
carding 0.19
thermal molding 0.22~0.42
drilling 0.47~0.75

6 0.375(0.27~40.75) grinding 0.27 31
mixing 0.27~0.42
premolding 0.43~0.50
grinding 0.65
molding 1.15

0.768(0.65~1.15 6

7 ( ) cutting 1.01
drilling 1.03
carding 0.39
weaving 0.21

8 1.480(0.21~5.04) spinning 0.51 14
twisting 1.55
mixing 2.72~5.04
spinning 0.86

9 0.204(0.06~0.86) reeling 0.06 9
mixing 0.10

1,2: manufacturing of asbestos cement products-sheets, roofing shingles
5,8,9: manufacturing of asbestos textiles

4,6,7: brake lining factory

3: other manufacturing of asbestos-containing products
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Table 2. Dermographic and Clinical Data for
the Population of Asbestos Workers

study population

(n=222)

Age, yr. 419 + 9.8
Height. cm 166.1 + 7.2
Working period 106 £ 7.8
Sex

Male,(%) 196(88.3)

Female,(%) 26(11.7)
Smoking status

Nonsmoker,(%) 57(25.7)

Exsmoker,(%) 16( 7.2)

Current smoker,(%) 149(67.1)
Smoking period of current smoker 17.6 = 9.7

(pack-years)
Smoking period of exsmokers 189 + 7.8

(pack-years)

mean + SD

Table 3. Radiographic Findings for 222 Asbe-
stos Workers

Radiographic finding No.(%)

Normal 198(89.2)
Pulmonary Tb 6( 2.7)
Pleural thickening 17 1.7)

Reticulonodular shadow 2( 09)

10.6+7.81 o]girk.
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Table 4. Personal and Exposure Characteri-
stics in Relation to the Presence or
Absence of Pleural Thickening

No pleural Any pleural
thickening thickening
(n=198) (n=16)
Age, yr 412 + 97 483 + 59*
Height, cm 1659 =+ 70 1642 + 7.1
Smoking status
Nonsmoker, (%) 49(24.7%) 6(37.5%)
Exsmoker, (%) 15( 7.6%) 1( 6.3%)
Currentsmoker, (%) 134(67.7%) 9(56.3%)

Smoking period of 169 + 95 251 +10.3*

current smoker

(pack-years)
Working period 103 = 7.8 13.8 £ 7.5*
Dust conc.(ffcc) 03 £ 0.6 02 + 0.1

* p<0.05
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Table 5. Pulmonary Funtion Parameters in Re-
lation to any Pleural Thickening

Pul. function No pleural Any pleural

parameter thickening(n=198) thickening(n=16)
FVC L 38 + 08 33 £ 09*
FVC pred% % 1115 + 198 97.1 + 22.8*
FEV, L 30 £ 07 25 £ 08*
FEV, pred.% % 1052 + 194 928 + 264*
FEV/FVC% % 775 £ 95 751 % 85
PER L/min 4793 £121.5 4133 +119.0%
PER pred.% % 797 £ 253 669 + 27.5*
FEF:s L/sec 64 + 1.9 53 £ 19*
FEF>s pred.% % 548 + 214 46.1 £ 246
FEFso L/sec 34 £ 13 27 £ 1.3
FEFso pred.% % 635 + 236 524 + 247
FEF5 L/sec 13 + 09 09 + 0.6*
FEFs pred.% % 464 + 329 351 + 20.8*

* p<0.05
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Table 6. Changes of Pulmonary Function Parameters According to Smoking, Exposure Duration and
Asbestos Fiber Concentration in Industry Using Asbestos, and Pleural Thickening

FVC FEV, PEFR FEF;s FEFso FEF5

ML ML L/min L/sec L/sec L/sec

Smoking period —5.921 —2.161 —0.084 —0.014 —0.023* —0.015*
(pack-years) 0.233a 0.610 0.906 0.247 0.005 0.003

Working period —3.168 —3.081 —1.500 —0.021 —0.040 —0.017*
0.665 0.621 0.157 0.233 0.210 0.026

Dust conc. —52.355 —47.419 —17.872 —0.270 —0.180 —0.032*
(ffce) 0.611 0.589 0.2315 0.250 0.276 0.034
Pleural thickening  —551.101% —463.662* —66.059* —1.039* —0.691 —0.353
0.012 0.011 0.037 0.044 —0.055 0.129

a: p-value, *: p<<0.05
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Table 7. Regression Coefficients for Pulmonary Function Tests Against Age, Sex, Height, Smoking
Status, Smoking Pack-Years, Asbestos Fiber Concentration, Exposure Duration and

Pleural Thickening

Coefficient(p—value)

Variable FVC(ML) FEV (ML) PEFR(L/min) FEFs(L/sec) FEFsy(L/sec) FEF;s(L/sec)
Costant —2366.369 96.716 8.452 3.175 —1.608
Age,yr —24.611(0.000y* —32.322(0.000)*  —3.971(0.000)* —0.068(0.000)*  —0.047(0.000)*  —0.014(0.078)**
Sex relative to woman —556.884(0.000)* —407.547(0.000)* —77.399(0.005)* —1.108(0.016)*  —0.557(0.085)** 0.233(0.289)
Height,cm 49.165(0.000y*  29.288(0.000)* 3.562(0.004)* 0.015(0.471) 0.020(0.167) 0.021(0.030)*
Smoking period —0.671(0.881) —1.693(0.662) —0.508(0.503) —0.019(0.127) -0.020(0.026)* —0.013(0.044)*
(pack—years)

Dust conc.(env)(ffcc)
Working period —7.780(0.269)  —11.402(0.083)**
to no pleural thickening
R—square 0451 0418
residual root mean square 632.747 546.874
error

—76.596(0.344) —103.593(0.081)** —18.895(0.091)** —0.276(0.217)
—2.936(0.013)*  —0.053(0.008)*
Pleural thickening relative  —372.736(0.032)% —252.905(0.084)** —46.198(0.096)** —0.729(0.093)**  —0.420(0.211)

—0261(0.090)**  —0.137(0.095)**
—0.023(0.085)%*  —0.023(0.041)*

—0.192(0.402)
0206 0213 0.109
1.744 1218 0.833

* p<0.05, **p<0.1
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