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— Abstract —

Comparison of Epidemiologic Characteristics of Pneumoconioses in
Manufacturing and Mining Industries in Korea
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Objectives : This study was planned to compare the epidemiological features such as
radiological and clinical features between coal worker's pneumoconiosis and manufactur-
ing pneumoconiosis in connection with their age and dust exposure duration.

Methods : For the study, detailed examination records of those workers who had been
confirmed to have pneumoconiosis in coal mining and manufacturing industries by the
Ministry of Labour during two year period of 1991 and 1992. Total number of study sub-
Jjects was 895 pneumoconiosis cases: 504 from coal mining and 391 from manufacturing
industries. Information variables for the data analysis were sex, age, dust exposure dura-
tion, work position as the independent variables and radiological pneumoconiosis category,
pulmonary function test results and pulmonary tuberculosis complication status as the
dependent study variables.

Results : There was a significant difference in distribution of radiological categories of
both pneumoconiosis groups. The proportion of suspicious and category 1 pneumoconiosis
was higher in manufacturing pneumoconiosis group than in coal mine pneumoconiosis
group whereas category 2 and large opacity pneumoconiosis was higher in coal mine pneu-
moconiosis group than in manufacturing pneumoconiosis group. Major ventilatory indices
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such as FVC and FEV, were significantly lower in coal mine pneumoconiosis group than
in manufacturing pneumoconiosis group even after other variables such as age and smok-

ing history were statistically adjusted for.

Conclusions : It is suggested that some selected outcome variables such as radiological
category of pneumoconiosis, ventilatory impairment, and pulmonary tuberculosis compli-
cation rate were significantly different between coal mine pneumoconiosis and manufac-

turing pneumoconiosis.

Key Words : Epidemiological study, Pneumoconiosis, Coal mine workers, Manufacturing

workers
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Table 1. General and work related characteristics of study subjects

elulet MzEY o el MRS A5y §4 4L

unit : No. (%), Mean+8D

Coal workers

Manufacturing workers

Characteristics (1=504) (n=391) p-value
Sex

Male 449(99.0) 386(98.7)

Female 5( 1.0) 5( 1.3) 0.686
Age(years) 59.2+7.8 47.7+6.8 0.001
Exposure duration(years) 13.9+6.6 14.916.2 0.025
Smoking habit

smoker 358(71.0) 258(66.0)

non-smoker 146(29.0) 133(34.0) 0.106
Job position in coal workers

- drilling 146(29.0)

- coalface 239(47.4)

- others 119(23.6)
Industrial classification
for manufacturing workers

- metal products manufacturing 149(38.1)

- basic metal industry 37( 9.5)

- non-metal mineral proudcts manufacturing 195(49.9)

- other manufacturing 9( 2.3)

=84 371 (FEV)2 @37olA 2.13+0.64 !
/minZ, AZJ2S) 2.90+0.61 ! /mind] ¥k
HAE Qdghthp=0.001). =2 & Ha3Z 7|F4=
(PEFR), 37) =34 #ge) 25 %, 50 % A4
A9 »=HAZ77FH(FEFy;, FEFs) 3 o
71 MVV)A T 7 Atelol] BA8H 2 f2%
2ol7+ A%Ath(p=0.001, Table 3).
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&FTe ¥, N AGTAN 7N T TANED 871718 MEr 23koH(p=0.045).
Uizt 45.5~58.3 %R0, AzYTL APE AT HIFEAF AzdY @050
el w2t 7171530 749617 16.2~30.0 % FAHI7E 26.9 %2 thE Az Eol vldte] &3t
olRtt. ETY AF BAAATY W71 FA ou Az Eopl wE V1% FAu &
o] #gui7t 58.3 %2 Ae AFTolv 7lek A ol& AR H(p=0.519).

Table 2. Comparison of radiological categories and small opacities type of both study groups Unit: No.(%)

X-ray findings Coal workers(n=504) Manufacturing workers(n=391) p-value
Radiological category
Suspicious(0/1) 116(23.0) 116(29.7)
Category 1 253(50.2) 218(55.8)
Category 2 96(19.0) 49(12.5)
Category 3 8( 1.6) 8( 2.0)
Large opacity 31( 6.2) 0(0)
Total 504(100.0) 391(100.0) 0.001
Small opacities type*
Regular
p 86(24.1) 91(33.0)
q 236(66.1) 170(61.8)
r 35( 9.8) 12( 4.4)
Irregular
s 0(0) 1(0.4)
t 0(0) 1(0.4)
u 0(0) 0(0)
Total 357(100.0) 275(100.0) 0.008

* Only simple pneumoconiosis(category 1, 2 and 3) are included in this analysis.

Table 3. Comparison of ventilatory index of both study groups

Ventilatory index Coal workers Manufacturing workers p-value®
FVCliter) 2.79+£0.74 3.64+0.66 0.001
FEV,(liter) 2.13+0.64 2.90+0.61 0.001
FEV, %(%) 75.3£11.8 78.8+8.20 0.102
PEFR( ! /sec) 5.52+2.12 7.90+2.11 0.001
FEFx5( 1 /sec) 3.37+2.11 6.40+2.09 0.001
FEFy( I /sec) 2.24+1.12 3.47+1.35 0.001
FEF;5( 1 /sec) 1.04+0.77 1.44+0.72 0.054
MVV{! /min) 77.4+23.0 : 107.7+23.4 0.001

* p-value adjusted for age, smoking(pack - years)

FVC : forced vital capacity

FEV, : forced expiratory volume in one second

FEV, % : FEV1/FVC

PEFR : peak expiratory flow rate

FEFyx, 5. 5 - maximal expiratory flow at 25, 50, 75 % of expired FVC
MVV ! maximal voluntary ventilation
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Table 4. Proportion of ventilatory impairment in both study groups

Ventilatory function Coal workers Manufacturing workers p-value
Suspicious(0/1) Normal 52(46.9) 91(79.1)
‘ : Abnormal* © 59(53.1) 24( 7.8) 0.001
Total 111(100) 115(100)
Category 1~3 Normal 247(50.3) 294(75.4)
Abnormal* 164(47.0) 71(26.2) 0.001
o Total 349(100) 271(100)
* less than 70 % of predicted forced vital capacity or less than 80 % in FEV/FVC
Table 5. Mean dust exposure duration of both study group according to their X-ray categories
Radiologic category Coal workers(n=504) Manufacturing workers(n=391) p-value
Suspicious(0/1) 13.9+6.6 14.1+6.0 0.860
Category 1~3 13.9+6.8 15.3+6.3 0.009*
Large Opacity 14.5£5.0 - -
Total 13.9+6.6 14.9+6.2 0.025”

() : number of subjects, * : p{0.05

Table 6. Mean dust exposure duration of both study group according to their job position or industrial

classification

Classification

Coal workers(n=504) Manufacturing workers(n=391) p-value

Job position in coal workers

- drilling 12.9+£5.4

- coalface 14.94+7.0

- others 13.3£7.0 0.007
Industrial classification for manufacturing workers

~metal products manufacturing 16.7+6.3

~'basic metal industry 13.7£6.5

- non-metal mineral proudcts manufacturing 13.0%5.4
-—other manufacturing 13.3+8.3 0.000

( ') : number of subjects, * : p<0.05
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Table 7. Proportion of ventilatory impairment according to the work position of coal mining and indus-
trial classification of manufacturing industry unit : No.(%)

Classification Coal workers Manufacturing workers p-value

Job position in coal workers

- drilling 84(58.3)

- coalface 105(45.5)

- others 55(47.4) 0.045
Industrial classification

for manufacturing workers

- metal products manufacturing 34(23.3)

- basic metal industry 6(16.2)

- non-metal mineral proudcts manufacturing 52(26.9)

- other manufacturing 3(30.0) 0.519

Table 8. Pulmonary tuberculosis combined cases diagnosed by X-ray or sputum smear among the sub-

jects according to their X-ray category

unit : No. (%)

Radiologic

Active tuberculosis by X-ray

Sputum smear for AFB

category Group A ~ p-value B p-value
Suspicious(0/1) Coal mine 20(17.2)  96(82.8) 15(13.3)  98(86.T)
Manufacturing 0(0) 116(100) 0.001 1(0.9  115(99.2) 0.001
Category 1-3 Coal mine 32(9.0) 325(91.0) 23(6.7)  317(93.8)
Manufacturing 7(2.6) 268(97.4) 0.001 4(1.5)  268(98.5) 0.003
Large opacity ~ Coal mine 0(0) 31(100) 0(0) 30(100)
Manufacturing 0(0) 0 - 0(0) 0(0) ~
Total Coal mine 52(10.3) 452(89.7) 38(7.9)  445(92.1)
Manufacturing 7(1.8)  384(98.2) 0.001 5(1.3) 383(98.7) - 0.001
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ST, Ve T ARYE o S ¥
¥t AT 47.4 %, SAA[T 29.0 %, 7]
BRI E 23.6 %9 7AuE JYepller ol &
4F(1981)°] 1970 dd @4 WF FHLHE

f2(Le HEY W o MHSe| HatE 84 v|m

A FoA AAdR-7t 80.6 %, 2R 5.7 %,
a8z 7]el UARAEL 13.6 % F= EXEIGn
Bag Ade o7t Aot 19884 &9F &
o] AMe)FE sl EAF B U, & A
B2 56.1 %, 2K 18.5 %, 71&t FuAYH
25.4 %= AT o3t FAuY] Aele
AJRA did BRG] Fo|g ZAMAAA AV
Fo] Aeolz AAdct, AxPPME HBSEHAS
AzGe] AvFo] 49.9 %= A L TAUE
ngen, o o] FEHAF AxYezA 38.1
%9 FAAUE JeERidEr, ol FEAE Az
A R} HFEAE AxdeAMe AvF HYE
o] g EFL Aoy HAFP oA £(1998)9 &
TAsetx X g},

X-A8A A By BXoA @FE As)Fo)
By 283 B3 AH3F v)go] A2y AsFelA
Bt} gstel, ol 28 B1 x27|3teld sy
g =283 Y APAErt AxYgro: @
BFzde] o Asly] oz Aygdn}.

AAE FAAYAN ER9 FeFt = o
& 3875 de Aeleln, FAYA=e YA
= &3Age dREE v 2dAe (relative meta-
bolic rate) 3.6~6.09] T &8 ¥ olJe}
(FY9EH =74, 1981), =FAI F BT hALE
olu} ARa A=rt u ¥4 =P B
ol (o] A2, 1967) FHERX HYF =7} A2y
o "3 ¥ Ao] Adoir},

T 29 dFEIL gdaan, Wyl 9% 3
A A £ 3l FEE Aolst 7] g o) &
B35 ANCOVA A3E N3¢ 2R= FEF;
¢} FEF/FVCE A& UrlA] @724 BFoA
FrolsiAl @gtol AzRPFEET Wit

T3 ASEF] dSuEFge] dF YEEH
d2E2 JAG W71 AN EFFolA
49.7 %2 AZATY 24.6 % Hdd {3 A
e, F Polre] olge @715 +AH|
9] Aol 4 F 29| 4F £x9 Ao X-A%
¥y EX zlojd 97 3AF AAE RAXY F
TG =FEA FHY Aok FAF HdULR
Aztdch, NeiEREche 4870 9% Hz3
yhg-o] A ¥ opvE N AL X =&
o] FaFug= 7% A &t WY FHH
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£ Aoz gelA 7] dEe|H(Worth F, 1975:
Raffle &, 1994). 938 =& AsF dAd F8
3 gEaqiez, Hel AHAJA Hsbeyo] e
Zo Wt nFH A o AdtAl AatEr] o &l
S4EH 274, 1981) ¥ A7 @3y 4
PELI AZYTEY n1FFo] ¥ AR F &
Atolg] 715 Ato]E AWl 8] HAE A
2 ARG, & A7 @3 € Azxg S
FAEAAES] 8717 v &Ale] EF Hr|T Aol
o} B o]{fZ A¥E F IS Ao B g
B A3 Az AT FA2AAEY 7171573l
& 20.9 %= 19829, 4% £HFE ez
¢ 293 FAQ9 AFA 10 % FFeld A
o B3 ¥ v]go|gtn ).

Ao e #7174 Hrle o$ F830. §
3] Qs FoA X-A4 o) dio] )] AR E
@zl REAHo 2 e dYs FA] Revie AT
B3 (Seaton F, 1972)7F Y& FH-Elw 2# S
g Hxe Hrls A7 7 A wEd o
7% A A97t #4lE 3 It

AT A E3E JeFY 87175
X% Bdd #Ael BRE AzY AvSe @
217180 24 "olxle e gl e WY
T FNI=E RAFE Ao, 53] Azxqy /M
b S5AE Az S Fr)7ise] e e
2 =M E} F3F Aoz Yehd Ao] 57
gqt g},

AFo] e A% dddoe] 44 Fuate A
& on] F deiA Yot} E AFME gF
A9 10.3 %, A=GTY AS 1.3 %A F53
AVt A9E et U SEivery) 19901
Zae g PAMAY FHE 1.8 %ol vldte] @F
TAME B AHEINR, A2PES FABIA
ot 2, Ad FAAEL 1990 S-EhvelallA
0.24 %oIRoVHEZIALSIE-, 1990) AlZHwelM
1.2 %2 =3, fevgea dut AxF 23
PES 26.8 %= B o|AZ(1967) 01},
16.1 % 2 5.6 %2 233 197733 19814 &
459 972 B d7E A vad Fe 9
o}, ko] AR AMAHAA 42 309, 20
d Aot A9 B A7 A Fe A
WEol 23 ¥A 488 B9 Fu o 53] &
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BAYRAG AxY FEPEE vu B4 AL B
AF7t Ago g Aa old tig 33 Ayt da
g Ao Ho,

2oz, & A7 oA He uie} o] £
veloll A o} Al Ao] gl @R % AzxY
Z2AEAA Y AN Fo B /R F8F 9%
A EAES vm BAse AUA =8E Asdd=
B7eta vhy 2kA) deld 37 dASS uhe
T, wek 2 X6 golM=E o|HE muls
of & Ao Rr}

AR, B AFxAs7 AFANEFAE gi A3F
A7t e 1991~929d Agghs Folo}. oje A
ZAQ Agrt aan JAHA Rehe $elvet
BAZA A AR old ddd AA= 34
gojol & Roz B}

4, E d7ud @3Re Az SExEe
A A Peirt GEAE REvke ook, Py
o] Afelle Ay ol o3t Sl 2l A7
BAAE0] HwA AHFo] g B L Ao
ol mEA Ao FqFPe Ao Holn, Az
49 AE oF ZA BHE W UA g2 A
olx, EF ATFUFA7 RE] @2 ZRA0]7)
W&ol AxY AF FAAAL U2 a27
ARHA ZPE 71540 U7 sl Bl (AT
%, 1994). gzt @A ot vimd 7 bl
o] A o= Ax FHEHQ ozl YL,

AR, B APudar AR 712 F&uSoig)
A AL Aol the] Helrt g 4 Ut &
BRI AY wFHFERY AN, A
ZoaAe) A9 T2EXFwe] AL 3ol
dA RAFR7] el T2 Aert A& e
Aol lont, F g4 BE 30loz pAo) Ha,
FE A9 25 AHFol LAY FHhe] slow,
B3-S 39 o) WReE AR Q7] Wi 2
Age vu@ Aoz Y4H},

dA, & A9 Fag A7He B =37
Zt 2] glolA ik ef7t EAY sbeAol
ot £ dFoA AL 22 =273 Adad
ATA] AHFARAG7| BN 71ed 22 7R3
23319t ¥ A9 250A AAe] FEAAYHR
e A4 FHENEACR A4y, A9yl
D718 A 71Eeq 270 FAENA BAlsl o
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2 o

22X . @6 ET AZGANS H22AY
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3} sgiek.
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