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Factors affecting Reading Agreement of Pneumoconiotic Findings
Byung-Soon Choi

Department of Preventive Medicine, College of Medicine, Dongguk University

To find the factors affecting reading agreement of pneumoconiotic findings of simple
chest P-A films and to develop the definite quality assurance{Q. A) program for the read-
ing of pneumecconiosis, [ gathered the reading reports of the previously developed forty
four chest films from nationwide thirty nine radiologists and compared those with the
findings decided by the stepwise panel readings of the highly qualified eight radiologists

The reading agreement of profusion by complete or short classification was higher in
the radiologists with sufficient reading experiences of pneumoconiosis during residency
training. It was also higher in the radiclogists with reference to ILO standard films or
those working in the agencies for pneumoconiosis within one category of profusion by
complete classification, Other factors were not related with the reading agreement of pro-
fusion. In small opacity and pleural thickening, there were not any consistent and mean-
ingful findings between the reading agreement and radiolegists’ characteristics,

From the above results, it is necessary to develop the Q. A program to improve the
reading agreement of pneumoconiotic findings, especially small opacity and pleural
lesions.

Key Words @ Factors affecting reading agreement, Pneumoconiosis, Quality assurance
program
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A8 MS-Excel 7.0%% Epi 6.01& ©] 83}
BAsgE, }**Q"é*} glgge] FAC Zlad B
=245 d89 2WE Byt 4dEF 2
TNEE- ol 2] &t ‘QE(B’"&’ profusion), ¥ (pri-
mary) 289 B 3iF (gecondary) £23%99 B
o¥(shape) ¥ 27)(size) B $1A (extent) 3zt
¥} % (diaphragmatic thickening), SZF32qzt
{costophrenic angle) <} A}‘%(obhteratlon), 4
o] A4 FehF(focal plaque) 3 PITHI F9F
B} ¥ (diffuse pleural thickening) $el ¥4z
S e, zh AgiaAd dig #EApd w95
b AR el Heddt 8% ghdAbdE) AE
o)l & Feoluts ZAvel dAshe FE(TEYH
E2)E WPEeE e @EEe 5 1997). e
HELRL §F B4 AYsiglan, AP
A2, 3271 B HR) BERF &Y
loka 7led ARNS g R IAEE EAs
o] F7t2 BAsin

=g EA433 Fedeo] e 252 Fisher s
exact test® 33110}2?,11} Aol HEAE (WY
o] 3 FI AFAA F 5 F), 31:1:—1?(}2-1 A5
ZF 712, EA) i/‘\’r?ﬂ*r: 718 R BE 2 )
oA A4 712 Al FASRe 718 F
o B5A BB $EAEA 2 FAR
Fx o, AvwE PEdee] oz e oig

r;rr

1 NEEE HEole vk 54

MRS R5T DA AEe) 39E @
7t 319 (79.5%) 13 =7t 87 (20.5%) o1%1ct.
30-34417F 1978 (48.7%), 35-3941 99 (23.1%),
40-444] 878(20.5%), 454 o1 3H(1.7%) o=
404] »mimto]l 71.8%F AAstgen] BFg AR
37. 4A1 8 30 5-E] 70M7kA] e} Qe (Table 1).
AEAAAE HETE A 19 vjwd 2§} 55
(12.8%), 1d o4 3d »ivt 9% (23.1%), 39 ol
72 6 vt 8% (20.5%), 6 4 10 oivk 10
8 (25.6%), 10 o1 TH(18.0%) 2= 32 4%

Table 1, Age and sex of radiologists (%)
Age Male Female Total
30 - 34 13(41.9 6( 75.0 19( 48.7)
35 -39 8( 25.8) 1( 12.5) 9( 23.1)
40 ~ 44 7( 22.6) 1( 12.5) 8( 20.5)
45 - 3C 97 0( 0.0 3( 1.7
Total 31(100.0) 8(109. 0) 39(100.0)
Average® 3B.4(30-70) 33.5(30-43) 37.4(30-70)

* mean (range)

Table 2. Duration of specialist qualified and employment in present or all agencies for worker s health

screening (HS) (%)
Duration Specialists Employment
(yrs) Qualified Present Agency Al Agencies for HS
1 5(12.8 10( 25.6) < 2/ 7/ 5 5(12.8 0/ 4/ B
1-2 9( 23.1) 13(33.3) <4/ 8/ © 13(33.3) <4/ % 5
3-5 8( 20.5) 8( 20.5) {5/ 6/ ® 9(23.1) <2/ 4/ D
6-9 10( 25.6) 4(10.3) < 1/ 4/ O 5(12.8) {8/5/ 1>
10 - 7( 18.0) 4(10.3) €8/ 3/ 2 7(18.0) <3/ 6/ D
Total 39{100. 0) 39(100.0) <15/28/11> 39(100.0) <15/28/11>
Average* 6.6(1-34) 3.8(1-14) 5.0{1-14)

* mean (range)

¥ (University hospital/Agency for Specific HS/Agency for Pneumoconiosisy
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Zo] AFort ge A welstr glaw, Wi A
AFHE 7]Zke g.6des 1d puRE 343d7A] o
21t} (Table 2).

] sjgkol]l FARR 7IZte] 103 Wil A&ejr) 10
o (25.6%), 1 ol 333 nivk 139 (33.3%), 3d
173 6 ojgk 89 (20.5%), 61 o] 10 wink 4

2 (10.3%), 108 ol4 4% (10.3%) 22 33 vigh
ZAVgE A F-olr) Ao whol "T]*i‘“f h8.9%% AA)sh
Q3 B FAPIEE 3892 1 wivkiy 14
WrpxlolAut, SRAAFR G ] FAG AA

717t} 1d wieke)l AEeyt 5% (12.8%), 1d ¢}
2+ 39 vk 137 (33.3%), 3 ©] 6 9wk 99
(23.1%), 6 <4 10 oiyk 59 (12.8%), 104
ojAb 7u1{18.0%) o2 <F Wk=0] 46, 1%9] #HFe
oo FHole ARGV FAE F

O

Table 3. Residency training and present employ-
ed agency of radiclogists

Radiologists  Proportion

\J

13¥o] 3 mleho} et

b L LN el g g d Bl B
& AFE7t 347 (87.2%),
(7.7%) o103 ATl ¥
(5.1%) °1Av}(Table 3).

A dEhddel FAsks HEQ7F 159e)n o
gt FREo) Falete AEQrt 2490} B
73zt AAjelke tiEhEdel 99, o| FRelE
TEARIRGE A e dishddel 67¢]

[;jﬂb_]-\:ﬂ%_ ])‘“} T‘i.t:
Qb FPPY 39

W Hqedst 29

D% E'E““{l:ﬁ;’o%l n ’%"‘12’&: —0—-?}'3’%}0“ 13

A7 AAlRRe Wele] 5y %1”?‘1"4

7 AW ARAGE B AAshe %oﬂ 67 o] ATt
ol Al AEUE Blo] WA AnWE 4

_§ LA Fr= - s}
9 4R (Table 4) AFe 57 Fo| A9 72
de BPAY %N YW Aot 369ex
92 3‘73- AR 8k FE3] ABYche A= 39

A5

Ji s

5
2 7.7%° #1s 9512\—}, N Felxtd &
"°ﬂ Fg A 9E BEE

o2 30.8%&F A=A o} AFe] 4 Fo] Ag

= A}OU}- AT {p=0. 024).

(N=39} (%)
Training Ag A FAYehs 7)o dighuiglel A% 159 = 2
raining Agency .
3 p NEBIal R =
University Hospital 34 87.2 Bel(13.3%) vl FARs 4% F 19
General Hospital 3 7.1 (7.7%) 5kl Age] o8 T FRY AHLE 23cin
Others (Foreign agency) 2 5.1 SHelel ME Aeolrt gl, MEAAHAE FHEF
Employed Agency el Epad FArhe 49(26.7%), MWerdd
University Hospital 15 38.5 FAAE 8% (33.3%) to] FEF AYE 4sutin
Specific HS only 9 SHste] HAl MR22E 2oz} ¢l (Table 5).
Others 6 EsARR el FAeke AT 289 5 2
General Hospital 24 61.5 ol (7,2%) FAEE o AE s 119 F 19
Specific HS only 13 ©.1%) %) Age) 4A F F¥a 29 2n
gnf;:moconiosis only 2 RN, ALNAE A5 Folm Bk 9
2 30](32.1%) UIEARKE 3% (27.3%) 9] F8G 7
Table 4, Reading experience of pneumoconictic findings of radiologists (25
After During Residency Training
Specialists
Qualified Nearly Neg. Slight Sufficient Total
Nearly Negative 2 2 0 4(10.2)
Slight 5 18 0 23(59.0)
Sufficient 4 5 3 12( 30.8)
Total 11(28.2) 25{(64.1) 3.7 39(100. 0

p=0.024 ('Nearly Negative

and ‘Slight vs 'Sufficient’)
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1% »|7b E3so} ke A
1% o1 5% vlgt 3% (7.7%), 5% o] 4%
(10. 3% 121 213%1*7‘*01 o4ls e Allel 1% vl
ot xgrelo] Sivhe AE9)7t 28% (71.8%), 1% o
%+ 5% B 67 (15 4/) 5% ol 5 (12.8%) 2
2 A9 divkrel AEele AFo] H4Y 7154
22t A]—ZIO]L} AHAH] A= A}
& 45 He Ad 107 9 $5skn o

w27 329 (82.0%),
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32
rir
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AR Y=g E PPt 2 9
27170} FaslAL alalsel Atie 2%t 59
2 12.8%9 w837} g3siol dvhe gho)

Ho® 87.2%clUrt. °}9] Zol| A= U ghrAla o) E}
&7} gslok gt A Eo)r} 21 (53.8%), wE

198 we

&.if o of

Table 5, Reading experience by the type of present employed agency (%)

Reading experience”

Present agency

During residency training

After specialist qualified

Yes No p value Yes No p value
University hospital (. 325 0.471
Employed 2(13.3) 13(86.7) 4(26. 7} 11{(73.3)
Not Employed 1{(7.7) 23(92.3) 8(33.3) 16(66.7)
Agency for Specific HS 0.813 0.728
Employed 2(7.2) 26(92.8) 9(32.1) 19(67.9)
Not Employed 149. 1) 10(90.9) 3273 8(72.7
Agency for Pneumoconiosis 0.813 0.009
Employed 19.1) 10{90.9) 7(63.6) 4(36.4)
Not Employed 2(7.2) 26{92.8) 5(17.8) 23(82.2)
* Yes : ‘Sufficient experience
No : 'Nearly Negative or Slight' experience
Table 6, Average chest films to be read by radielogists per week (%)
Films of workers exposed Films with suspected
Films/week to inorganic dust{fiber) pneumnoconiotic lesion Total
1% 1-4% % 1% 1-4% 5%~
< 300 12 1 4 10 3 4 17( 43.6)
300 - 499 4 1 0 4 0 1 5( 12.8)
500 - 16 1 0 14 3 0 17( 43.6)
Total 32(82.0} 3.7 4010.3) 28(71.8) 6(15.4) 5(12.8) 39(100.0)
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Table 7. Response to the question for target and method of quality assurance (%)

. Method
'l.al ge.t; rl\otal
{radiclogists) Education only Exam only Both

Must not 1(100.0) 00 0.0 0{ 0.0) 1(100. 0)
{ 2.5
All 9(75.0) 0( 0.0 3(25.0) 12(100. 0
{30.8
Agency for HS employed only 22(84. 6 1(3.9 3(11.5) 26(100,0)
{ 66.7)
Total 32{(82.0) 1( 2.6 6{15.4) 39(100.0)
(100, 0)

p=0.875 ('All' vs ‘Agency for HS employed only’, 'Education only’ vs ‘Exam only or Both')

Table 8, Response to the question for the reading of pneumoconiotic findings (%)
Q. A Method
Total
Education Exam only or
only with education
(N=32) {N=7)
Possibility of reading by radiologists not qualified”
Any 2(6.3) 0{ 0.0) 2051
Possible
Unlimited 17{53.1) 2(28.6) 18{48.7)
Limited 12(37.5) 5(71.4) 17(42.6)
Impossible (3.1 0( 0.0 1{ 4.6)
Necessity of re-qualification®
Unnecessary 8{25.0) 1(34.4) 9{23. 1)
Necessary (Methed)
Education only 24(75.0} 3(42. 8} 27(69.2)
Exam only or with education 00 0.0 3(42.8) 3(7.7
Possibility of reading by radiclogists
not qualified in re-qualification”
Any 2( 6.3 00 0.0 2(5.1)
Possible
Unlimited 15(46. 8) 3(42.9) 18(46.2)
Limited 13(40.6) 4{57. 1) 17{43.6)
Impossible 2( 6.3 0( 0.0 205.1)

1) p=0.179 {‘Unlimited vs ‘Limited or ‘Impossible )

2) p=0.479 (‘Unnecessary vs ‘Necessary )

_ p=0. 004 (‘Education only' vs ‘Exam only or with education’)
3) p=0.532 {'Unlimited vs ‘Limited or Tmpossibie’)
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Table 9, Reading agreement by the characteristics of radiologists (%)

Profusion {Categery) Small Opacity (Not Adjusted} Small Opacity {Adjusted) Pleural Thickening
Primary Secondary Primary Secondary C-p Chest Wall
Minor =1 minor Major Extent Extent Diaphragm _—
Absolute Shape Absolute Shape Absolute Shape Absolute Shape Angle  plague Diffuse

Reading Experience
1) During Residency Training

Yes 45.8 76.3 73.3 3.3 60,8 215 451 50.0 51.4 82.1 40.6 62.5 68.2 99,2 87.9 B2.6 765
No 322 6.3 b4l 41,3 896 211 413 467 51,2 740 2.5 573 546 97,2 8L3  BRT T84
p value 0.601  0.090 034 0.425 (.85 0138 0.462 0520 0.888 0,130 0047 0,386 0.113 0.240 0060 0035 {.612
2) After Specialists Qualified
Yes 60 7.2 832 42.3 65.9 247 455 538 526  80.6 3.1 5.9 65.5 97.5 80.9 2.2 727
No 320 692 655 40,4  57.0 203 399 439 50.5 72,0 30.1 58.7 57.9 97,2 82.2 86.5  80.7
p value 0,103 0.38¢ 0.363 0.528  0.002 0,089 0.062 0.000 0.547 0002 0763 0.393  0.020 0.708 0,497 0000 0.000
Duration{yrs)

1) After Specialists Quaiified

1 37.5 72.9 62.9 41.2 62.9 2.2 471 44,1 52.0 80.2 26.9 59.2 56.8 97.7 84.6 81.7 74.1
1-3 316 65.7 6l.4 50.7 64.1 20,2 41.8 48,7 62.5 79.2 25.9 52.3 61.3 9.2 77.0 87.¢ 76.5
3 32.9 70.7 66.4 31.5 5.5 22.2 40.5 46.5 46,9 7.9 33.2 59.7 60.7 97.6 83.0 BR.5 79.7
p value 0.309 0.166 9.162 0.000 0.080 0,802 0.284 0.49 (.000  0.026 0.066 0.154 0.667 £.297 00i6 0925 0.113
2) In Present Agency

-1 36.0 74.3 64.9 42.7 6i.5 223 440 450 53.3 7.8 310 60,6 51.6 97.1 82.1 92.7 T8.4
1-3 29.3 64,4 60.5 45,0 60,2 17.6 380 456 8.9 7.0 240 51.0 611 97.0 796 8.3 79.0
3- uT T4 B2 36.7 58.2 244 431 49,2 46.0 72.4 3.5 61.7 bl.4 97.7 83.5 7.8 7.6
p value 0.049 0.008 0.02% 0.022 0,607 0.043 (168 0.394 0.017 0264 0004 0.010 0.589 0.683 0.184 0,001 0,816

3) In All Agency for HS
-1 3.5 2% 62.9 4.2 629 2L2 411 44,1 2.0 80.2 26.9 592 56,8 9n.7 84,6 817 74.1
1-3 0.5 648 6Li 480 631 187 393 46.5 60,0 791 271 532 620 97.0 79.0 8.3 8.3
3 B9 22 6L 3.7 568 229 417 418 4.5 70,6 336 603 601 974 829 B3 9.2
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Table 9, Reading agreement by the characteristics of radiologists ~ continued
Profusion (Category) Small Opacity (Not Adjusted) Small Opacity (Adjusted) Pleural Thickening
Primary Secondary Primary Secondary ) Chest Wall
Minor 1 minor Major Extent Extent Diaphragm
Absolute Shape Absolute Shape Absolute Shape Absolute Shape Angle  Plaque Diffuse

Reading with Reference to
5.6 754 315  5T.0 607 97.5 820 888 787

1} Text
41,1 60. 1 21.8  40.1 46.8
0.6 248 60.3 581 95.9 81.8 81 8§ 832

Yes 32.8 69.4 646
5 621 371 85.9 195 47.5 459 46.3
0.142 0.456 0.521 0.168 0.960 0.002 0.127

No 313 6895
0,186 0.867 0.592 0.325 0.293 G514 0.092 0.833 0.288 0.205

52.0 75.8 3L1 57.9  60.5 96.4 820 876 774
81. 881 80.5

57.2  60.2 97.9

2) Standard Films
Yes 31 754 66.1 429 621 241 446 485
| No 32.3 655 632 39.¢ 579 198 38.8 455 501 741 30.1
o p value 0.241 0.000 0.249 0.171 0.137 0.077 0.047 O. 292 0.551 O 542 0.710 0,805 G.907 0 053 0.978 0.728 0.125
82
{ Type of Present Agency
1) University Hospital
Yes 348 717 659 412 537 247 458 476 53.2 698 334 601 623 98.0 806 823 7.3
No 32.3 686 641 40,9 635 197 389 465 49 § 776 282 5598 359.0 969 826 920 789
p value 0,272 0.161 0.452 0.908 0.000 0. (}39 0.017  0.695 0, 296 0.005 0. 078 0,180 0. 268 0.14¢ 0,303 0.000 0.431
2) Agency for Specific HS
Yes 341 636 651 38.9 60.2 211 406 46.8 47.9 741 298 577 59.3 9.6 821 834 U787
No 31. 0 70.4  63.9 46,3 bH8.§ 22.9 44 3 4% 2 59.5  75.9 31 8 577 628 99,2 B8L0O0 853 771
p value 0.227 0.733 0.649 0.014 0.595 (.485 0.242 0.922 0.000 0.561 0.567 0.954 0,307 0. 002 0.577 0.019  0.451
3) Agency for Pneumeconiosis
Yes 3.6 740 650 491 687 242 475 546 57.9 806 282 556 b4.B 97.5 80.6 9L5 758
No 2.7 682 647 37.8 562 206 383 439 46,5 72,3 3L5 BRT 585 97.2 823 869 79,2
p value 0. 433 0.020 0.947 0.000  0.000 0 164 0.008 4 000 0.004 0.003 0. 282 0.366 0,062 0.746 0,403 0.007 0,125
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Table 9, Reading agreement by the characteristics of radiologists - continued (%)

Profusion (Category) Small Opacity (Not Adjusted) Small Opacily (Adjusted) Pleural Thickening
Primary Secondary Primary Secondary C-P Chest Wall
Minor +1 minor Major Extent Exlent Diaphragm EE—
Absolute Shape Absolute Shape Abzolute Shape Absoluie Shape Angle Plague Diffuse

Response to Quality Assurance(Q. A)

1) Target of Q. A
All 34.5 723 69.2 40.0 61.3 21.: 39,1 49.2 49.5 76,4 33.6 59.1 626 97.2 864 841 744

HS Agency 32.8 689 63.0 41.6 589 22.2 42.9 46.2 52.0 736 29.7 574 506 97.5 813 914 774

p value 0.839 0.793 0.816 0.970 0.970¢ 0,824 0.970 0.825 0.825 0.832 0.850 0.970 0.676 1.000 (.803 0.709 0.824

2) Method of Q. A
Education 33.8 T0.5 654 41,0 59.8 226 42.3 46.7 51.0 746 31,2 58.2 60.4 97.7 81.5 88.5 78.4

Exam 30.7 66.7 62.0 41.2 59.2 188 42.6 480 51.3 738 247 56.0 60.4 85.8 831 87.0 716

p value 0.854 0.735 0.857 Q.772 0.772 0.786 0.731 0.825 0.872 0.801 0.772 0.772 0.772 1.000 0.787 1.000 0.803

Profusion - Minor @ Agreement in the category by complete classification
£1 minor  Agreement within 1 category above or below by complete classification
Major : Agreement in the category by short classification

Small Opacity - Not adjusted ' Applied to total films with small opacity except missing readings
Adjusted : Applied only to films read with small opacity by radiclogist except missing readings
Absolute @ Agreement in both shape and size
Shape  Agreement only in shape irrespective of size

Reading Experience - Yes : ‘Sufficient
No : ‘Nearly Negative or ‘Slight’
Duration in All Agency for HS : Total duration in the agency for any type of health screening for workers
Reading with Reference to : Whether radiologists referred to text or standard films during reading of study films{(Missing 1 radiologist excluded)

- Text : Guide Book for ILO(1980) Classification
Standard Films : Standard Films for ILQ{1980) Classification

Type of Present Agency - Agency for Specific HS : Readings of 6 radiologists in the agency for pneumoconiosis included
Agency for Pneumoconiosis © Readings of 6 radiologists in the agency for specific HS included

Method of @. A - Education : Education only
Exam- ! Exam only or with education



Aol Q1N F8 ARE A
o H AR ve Hed

= o %

%’rﬁi%‘*}'}i*‘r%l&“é %1&8]—5—% ’él?lr‘%‘i A A
2 S s '1*7401%_ 3

q_m} Aol M &
rﬁo;\}}\h} x%-‘?s] =
A @77 AHATE BE
8ol ©hAlA Fejus
EAHEET F, 1997).
e Axgl dElEe 53 %

o] AAl A#z) dA e P BEEoe E}E
22, Nelke grige s dold & glavt
BFE=E fAE7] Yok 1{—. 2|57t ghrxleio} g
o} #9138 g W AEsl) Adsteleie i 2 3
as 144 Aol7} @kl o J e it
. B ehile] AEes FAxE &
t g}% 7]‘24- Za mm_o_ z} :@A}L} z]x:}rm:goﬂ 0]-‘5}
ZAupry #E (Golden Criteria) ol 9]¢ gk st

—
0
=L

i

=)

: £ a

e rl

i kit

w F e

o 2

g T

o o Gr_] e X

ool dr
o =2 L WS
da fr 5

o o f}..{,

r&‘« °15’

e

-_S"‘L i
o

2
it

mg

-
ol

2} vl A WHeglkeAl, melm ekt dASe
2 5t Aolth(Metz, 1986). H Ao} Alui
7o) Qi T FRPAMANNE BEG AR5

HEAIE A AR Assdz u)astd 9=
Q

g 3 [ HE
o|zt7 & Fo AHME Ad, dEARAM EF
gt 7|2kE dxlel F1gelx F:ANE Zint @ 2EA
Azpactal #E B8 Z)HelA FAR 713,
EA FAF2T EHU(1980) 2 AaA 9 EEAL
el A3 odF, dx FARe 7% FF%, AR
] dig g gl Ui 3w B0l wet BEY

o, Z} A7 (SR
roll 2%k Adsl shvmalel
A7 2899 BAYAE R 2

1

JA%, WA e @

Bizﬂ’

1&

o —{E’. ‘-‘{"‘ ELE';O

9]

el FehE) & FHos i B4 F
olx Ax #FANC FFH JEE vIAA Bk
vl meEpA ol g £450] L}E A =g AR

) 915} :1»1

Felson %, 1973, Morgan %, 1973, Reger 5,

1973; Weill®} Jones, 1975; Epler %&, 1978;
Maehle %, 1988; Rockoff 9 Schwartz, 1988,
Ross1ter %, 1988; Parker %, 1989) Z= AF
olge} A c}'( d)o] oBE Juie] fHEd 3l
])‘1\:’ ‘313 aolslds A& &+ Uk
AtF e e g da onsle Aozt gldle
a] 2 EAME omgle feld Aot Ui
15912k # 5 Fof A et 3)o)
L Ao TE Foll FE¥ MAHOE A
g 3 APl S ERV SRRl 2%
Heol AdXxEr} o}, %i:é?f’—l d Fol RvdE
Y (&) o] FLYS & F Ut
HEA FTA =TT B (1980) 9
04 Lol metA = 7‘]‘017} gla XEARE F=E
G ASE R EFUG MRl o3 Hadie
5‘}"37? gdon, SAEF —~l gk Wl¥e] st &t

*ﬁ—?—-‘ﬂ‘*a
I
O

ARA 7

UnA & dxjels Aem zhaydcn g3EAMES
FzehA] g J&%x}%s’.ﬁ} %-liilz - ), oA
& SHEF 28] dHE YAEE wpEy o ®
FANE %&BME}E 2% 73Eo]

. AEE ahupe) Wy

m?,
i
Ol
-
)

ROz /:}5?—6}%1 %‘% hd o)A et 1}017 o 15_01; it
derly) SLARER NEG o] )R 2§
‘2:14 52 AsHuA sle)7t BlAlze] AfEkRFolA

AX = Aolrt gl b}EM RAew saad o
a‘r}d FH=F 71T s Eel wel #E
dhe dAle) gl —Ii’er A= AAsEo]

ad

hun
25 vl FRANE Fxae BUNE AY

%3 REANEE Fol S8 wdjeiol T Ao
o aeh A ghERE 39 & 15w Rle] AR
Fzdle] wRsGong ozl 247 (61.5%)
25e ohrjekE Hokrt EEApel fles
5 BgnE, oI5 FRUAADE AT
SRR AT A FHed bl FRALMAIAS
BESN: VERSolehe S AU W) zzn
717 EEAe B Py g £4F 5
Astr feivel dAe] e wERkEv E—ﬁf—*}
g MEd F8r Uk

#A) dighifloht 55323197 3el FAMSh:
i o ol mEbas WEe] UAx byt glivh

__....4

o o 2 m‘lo i

et

r"}ﬂJL

2eAE0] W& 147 AN EE o] o4l
the AZNVARE WS W olF oIy

— 625



Felzein st @47 £ A7 Fqd BEAE
o] Al ol 349 (87.2%) ol WP YoM AHF
2] g wgithes AME 58 Zbshd 48] 1w
glok & A7t obd [k AsFEATT) el
Fabshe 19 BEARE Xl 1194 Axad
718l FAElE AEGEE FHEH A8 HF
e dAl Aol AL, B FHEF o4
Wye) st shzbd & Wde] dAshs AR 3t

A7 Qv A% FgdoR WA wEYNE
g N7 A8 PEdel dae Autes

2 -gstadol & B2 ol v} glvke AE HofEg
A7 REAA LY A3 B2 wEld
gz g 71 =d (Felson 5, 1973;

Glover &, 1980; Musch 5, 1984; Lefante &,
1988; Rossiter %, 1988), s wie £5ge
ZoF Z=7] @ A9 Sl Eald sl A
Heg Wy A5AARs gAEr] HelMe &

Gl o REAdA=r} s olor Pk vt
SAlel Aelat 2Fge] AFLARI B2 FF

HWE F, 1997, B oMz gt}

A o] Wiz} Wt ohvel Frete] vz odF 2
HZolA] EARHoz vede #rEAelE fud
2 e, e FRiadaiess FubisE
Fgsly] dED HHRYAEE B o8 Humy
glev] (Reger %5, 1972; Sheers &, 1978,
Hillerdal®} Lindgren, 1980; Baker2 Greene,
1982; Greene %, 1984; Sargent &, 1984,
Bourbeau$t Ernst, 1988; Friedman &, 1988,
Rossiter %5, 1988; Parker &, 1989; Frumkin
%, 1990; Schwartz, 1991) & 7oA ARE-
AbdAbztel RaAzd $elsdsel Fofgl Aol Eo)
AME Y=t @k @HEe F 1997, a8
o % H8ta 397 BERREL] Fepilsle] uijh ¢
A&m7b sk, ofe sEGA AR 2R e e
F A710] HojA el AR AdkEd, DA xF
715 Bl Bsle IFARE Fehl &

o] Aorma meARY Seluet Ae] EFEAR
& AW A (D) AFE DR o) o
278 wol TgAL Was) ok

b RE ARLE qidezm ot M) ou) ol 7
dA e, didstE B2 19E AYsin 25 Anm
2l7F Yasirtn st WEeE 228 AEH
2ol gig B7]fge] o] v wddd

Ao HE2HA 2BE s g Az
gleMe EYAEE FHNE F e EEAA
o] Mzolt}, ZsiHe] gl ARAE FRlelzg
wEo] EHe R AAsHA el w&d
35h QBB glou), A Sajelels
2 AAHD 28t e ARolrt mapa] Al
v EE AAAE LA Hiles T thh 0l
sitels dg ARRE S £ g aess
o] HAAQ oln, A ZFE|EYA)
TR ")l
Mol dF(EWe §, 1997 B A3l
HE5EeE #48 + de 530 E2E

oz #edg Aol dis)] iz

—

i

e}

—t

o o —

MW o 2 ¢

ja!

5

¢

N
iy
S >
dn

to,
<)
i
ox

[*]
==

o o X

L,
ol
N -
4 5]
e o
A g
e 24
= o
§ Y
B
.
A%
L=
S
%
le,
o 2
28
P o = g
¥owg

10

£ 5
L1
ACH
=]
2
>~
o
5
tle
L.
i chg? i
—
A
r
A
ok
>
& o
-E‘ i !
2

REFERENCES

#HWe, AsFe dAreh kg #§ wapahg g
o] vis-thp wAMIEARS 7T dhEded, oieilsd
28] A] 1995; 7:390-424.

HFHe, FES, 4. 9@ FPRMRIARE AoaA
o] 5 Y=, kg 8E X 1997; 9:411-429.

Baker EL, Greene R. Incremental value of
oblique chest radiographs in the diagnosis of
asbestos-related pleural disease. Am J Ind Med
1982; 3:17-21.

Bourbeau J, Ernst P. Between- and within-
reader variability in the assessment of pleural

— 626 —



abnormality using the ILO 1980 international
classification of pneumoconioses, Am J Ind Med
1988; 14:537-543.

Lpler GR, MecLoud TC, Gaensler EA, Mikus
JP, Carrington CB. Normal chest roentgenograms
in chronic diffuse infilirative lung disease. N
Engl J Med 1978; 298:934-939,
 Felson B, Morgan WKC, Bristel LJ, Pende-
rgrass EP, Dessen EL, Linton OW, Reger RB.
Observations on the results of multiple readings
of chest films in coal miners’ pneumoconiosis.
Radiology 1973; 109:19-23.

Priedman AC, Fiel SB, Fisher MS, Radeck: PD,
‘Lev-Toaff AS, Caroline DF. Asbestos-related pleu-
ral disease and asbestosis: A comparison of CT and
chest radiography. AJR 1988; 150:269-275,

Frumkin H, Pransky G, Cosmatos I. Radiologic
detection of pleural thickening. Am Rev Respir
Dis 1990, 142:1325-1330.

Gaensler EA, Carrington CB. Open biopsy for
chronic diffuse infiltrative lung disease: Clinical,
roentgenographic, and physiological correlations in
502 patients. Ann Thorac Surg 1980; 30:411-426.

Glover JR, Bevan C, Cotes JE, Elwoed PC, IHo-
dges NG, Kell RL, Lowe CR, McDermott M, Old-
ham PD. Effects of exposure Lo slate dust in Nor-
" th Wales. Br J Ind Med 1980; 37:152-162.

Greene R, Boggis C, Jantsch H. Asbestos-relat-
ed pleural thickening: Effect of threshold criteria
on interpretation, Radiology 1984: 152:560-573.

Hillerdal G, Lindgren A. Pleural plagues: Corr-
elation of autopsy findings to radiographic find-
ings and occupational history. Eur J Respir Dis
1980; 61:315-319.

Kipen HM, Lilis R, Suzuki Y, Valciukas JA,
Selikoff 14. Pulmonary fibrosis in asbestos insula-
tion workers with lung cancer: A radiological and
histopathological evaluation. Br J Ind Med 1987;
44:96-100.

Lefante J, Hughes J, Jones R, Weill H. An an-
alysis of x-ray reader agreement: Do five readers
significantly increase reader classification reliabili-
ty over that of three readers? In: Proceedings of
the 7th International Pneumocenicses Conference.
Pitisburgh: DHSS, 1988, 482-486.

Maehle WM, Muir D, Chan JC, Roos JO. The
Canadian pneumoconiosis reading panel study. In:
Proceedings of the 7Tth International Pneumoc-onios-

es Conference, Pittsburgh: DHSS, 1988, 201-204.

Meloud TC, Carrington CB, Gaensler EA, Diff-
use infiltrative lung disease! A new scheme for
description. Radiology 1983; 149:353-363.

Metz CE. ROC methodology in radiologic imag-
ing. Invest Radiol 1986; 21:720-733.

Morgan RH, Donner MW, Gayler BW, Marguli-
es SI, Rao PS5, Wheeler PS, Decision processes and
observer error in the diagnosis of pneumocconiosis
by chest reentgenography. AJR 1973; 117:757 764,

Musch DC, Landis JR, Higgins ITT, Gilson JC,
Jones RN. An application of kappa-type analyses
to interobserver variation in classifying chest rad-
iographs for pneumoconiosis. Statl Med 1984; 3:73-
83.

Parker DL, Bender AP, Hankinson 8, Aeppli
D. Public health implications of the varability in
the interpretation of ‘B readings for pleural cha-
nges. J Occup Med 1989; 31:775-780.

Reger RB, Smith CA, Kibelstis JA, Morgan
WEKC. The effect of film quality on roentgeno-
graphic categorization of coal worker s pneumoco-
niosis. AJR 1972; 115:462-472.

Reger RB, Amandus HE, Morgan WKC. On the
diagnosis of coalworker s pnetmoconiosis: Anglo-
American disharmony. Am Rev Respir Dis 1973;
108:1186-1191.

Rockoff 8D, Schwartz A. Roentgenographic un-
derestimation of early asbestosis by Interna-tional
Labour Organization classification: Analysis of
data and probabilities. Chest 1988; 93:1088-1091,

Rossiter CE, Browne K, Gilson JC. Internatio-
nal classification trial of AIA set of 100 radi-
ographs of asbestos workers. Br J Ind Med 1988;
45:538-543,

Sargent EN, Boswell WD, Ralls PW, Markovitz
A, Subpleural fat pads in patients exposed asbest-
os! Distinction {rom non-calcified pleural plaques,
Radiclogy 1984; 152:273-271.

Schwartz DA. New developments in asbestos-
mnduced pleural disease. Chest 1991; 99:191-198.

Sheers G, Rossiter CE, Gilson JC, Mackenzie
FAY. UK naval dockyards asbestos study: Radio-
logical methods in the surveillance of workers ex:
posed to asbestos, Br J Ind Med 1978; 35:195-203.

Weill H, Jones R. The chest roentgenogram as
an eptdemiologic tool. Arch Environ Health 1975,
30:435-439.

— 627 —





