Tl ghaiglelEkzlx) Al 9 F A 3 & (19979 10%)
Korean J QOccup Med, 1997:9(3):411-429

G FRPAAAN ALY B AHE

setn dahie delstnad, Agdttm olsthet wALAtmA*, obRuietn )diet Aglel s

e - Umy|T - HEoe
— Abstract —

Reading Agreement of Pneumoconiosis on Simple Chest Films
Byung-Soon Choi, Jung-Gi Im*, Ho Keun Chung**
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For the initial step of quality assurance program for the reading of pneumoconiosis, we
developed 85 simple chest P-A films by stepwise panel readings of 8 highly qualified radi-
ologists.

Intra-reader reliability (overall kappa value} for the pneumoconiotic findings of 76 films
except films for differential diagnosis by 6 radiologists participating in the panel readings
was as follows: 0.44 and 0.73 in profusion by complete and short classification, 0.45 and
0.40 in primary and secondary small opacity, 0.62 in extent of small opacity, 0.67 and
0.22 in costophrenic angle(CPA) obliteration and diffuse pleural thickening (DPT). Inter-
reader reliability was as follows: 0.40 and 0.67 in profusion by complete and short classi-
fication, 0.48 and .43 in primary and secondary small opacity, 0.54 in extent of small
epacity, 0.60 and 0. 30 in CPA obliteration and DPFT.

Pneumeconiotic findings of the 44 films selected from the above 76 films were compared
with those of 39 radiologists working in agencies for specific health screening, agency for
pneumoconiosis, and other university hospitals.

According to the category, profusion(excluding 0/0 category) agreed completely in 10-
40% of the corresponding small opacity and 55-80% of the large opacity by complete clas-
sification. Within 1 minor category 55-85% of films agreed. By short classification it
agreed in 50-80% and 91.2% of small and large opacity respectively. Shape and size of
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primary and secondary small opacity agreed completely in 41.0% and 23.2%, and extent
of small opacity agreed in 47,9%. Only in the films read as pneumoconiosis by readers,
51.3% and 29.8% of primary and secondary small opacity agreed in shape and size, and
60.4% in extent. In CPA obliteration and DPT, 81.8% and 78.3% of the corresponding

films agreed respectively.

Considering the above results, it is necessary to develop educational and quality assur-
ance program for increase of reading agreement.

Key Words

.M B

A Fe 284 dAT @ A9 H2dAE]
A g2 1987d Hx 72.7% 8 AR e,
At ataalel o8] Mutgie] AAshHEA
SRR F {aAxrt Fo] AAFT FaAdAt
A ke vl Fol 28] Fastn Uk 2 vk A
2ol 8, 24, 83 F AxM Tse
R Zo] Eojvtm gled, fElvielel A3 2
2 A o AYIFLR o]F ARldlM FuFol
o] wAE Wyl @ o] 2 o]F7} A

Sejvtels AuFe disial 2 f1Qle] Flole
o FRIARAEANE & F, 198030l 53t A1
g A xcFr| e FARFE o Ageng 5
o] glt}, AEHT dARIME o SEPAE A%
of wet AAE 5 glov, ols I o}
W ol9) Age] sheAdg wiAsky] $1% Hojrh
A Gt @ $2 e A B3 92 oy
R AdEds: Yyer By fesin e
= gskn, AuFel 293 ARS fadae] A
R E g8 A7) Al A= sich

ol¢t & BAVt Azisle 912 orkAst 8l
< F oy, M g FRUARIAA S F A
HF Ao} dAE F 5 AUk ¥ FY o1l
T 2z o7 aov &y Fol &8 ¢
£ FERARARAR Al 43 2E 5 Ak
wEks] FAEFHAAE BGAlL] kA 2224
gl 2 s Az, EivedAe A
25 AT £ e 7)He] AR ed= 5]
Fsta ik =G T FREARIHAR] o8

HaPAE A5 ¢ AEAR, 21 FEE B
ZAElE ARME 2t #58 W O R5AI}

D

Ppeumoconiosis, Reading Agreement, Simple Chest Films

A9 WAL e,
Ze]3o]

¥ E ARl w5Al
71EE0] A EEAE ]-'%}0'1‘ 0E
Al Al xR E sjo] gleont, o] Hate A7
2l Sl A=A Raln s’lﬂr

et Ao FS o FPEARIEAL) oF) A
GE o] HAF AA ] A wjEo) on] EAlel Ax
7t 7l aAlRE, olEdt BAEE AWM Eolu
A ke =8& A e tdTh olEE Y
o] Y% Sy AE 1990¥w] & Ax A
He A A5E A 5 e JdApiz
AELE Aoy, a3 AFEo] olFde F
A F8Rl1e] ‘}lr:-ﬂ]E ﬂ——?o‘u_ 3?1 E‘_Eﬂl ¥
2x7) =
g5 1E7]4( 07H "]3] ’é‘ﬂﬁc}{ 7
& U=E Hol e, olE 7]53%9} A F 3
270 ME OF = .

ol®l HelA I F %%011
(Quality Assurance)”} wi-¢ Fg38ict & = e
b, feiveie yHes wr%i”c} 7] 9 2
HEZIRE Aol #HE Frield g H
of Aot. zeiy AmAE fside olziet A%
B ey AR FaAT o E§ AE F
e MES ol As Fe8km AFshd.

ol& wjAstelA] AHAGE 9T AR

31
At g X
AHHEL] ws
Zl

g P

4

_4

S=oejuers FiEste A dAR
2} ;gE,,_].a ] o] &8 £ gle o FRRARAAL

& Agekm, o] ARE Edm ABPAAT AR
szta_o-a ANAZG] @ BE ART ZAbeIAT

I, ey

1. AKXz

— 412 —



22 ZEVA A72EE steslr] slsty
19933 199430 #9§ do FRAMRIAAEE
AFAwEs ARESIET A A8 APHAG7]
E ol&8le FRE FHHoR HYsld 147x 14
Z7le] AR E A9l #d tivde] E w3
2 FJde ME, FFE, AMIERER, 837,
o g, @B, FEY TARA, FAg At
Z8x, &F7H (ferrochromium, ferrosilicon,
ferromanganese) 44HEEa} Solt},

Z w2

2. ATLS o Y

1) ST SAtT el T

et AElS AnEe] s Ao B %9
TFA R AR AEe]) 29o] Zizt uiAE
Aasted, 29 F 198eletx (/1 o]/4de] i)

Ackn F ARE Frejuge oido s silth

o] ARld] id] FRARdeE WAEeke Ay
AP A} 4ol 1980 53R AFE HAle
F717e AR o) Mg dF el

HE5E stAw, Ale] Fo] 4 FF ofel A
2 W= Alejeidnt(1at #ejus), o1 4
3 ﬁ gl Arade] fle AL ARlE EgA
715, FE% AA2A )2 A FEad
713 A st 13 Fejut el HosHd 3%
ATate] wdo R ’"‘7}'6}""1'—} T s
Wxicto] g3k A& s F2EH T JaF
o g B9 AR EPANHT FeRE
F o 409 Lol A e o] ARE o 1HY 2
Aoz 2 FH=e] AT AE T ITHAT
AHE A9 378 2tz dig] pEA e s BEE 9
ot RELHE § *“ohit}

e AR o3 x=FF AR
WA AR g R e o) SR2BEAF ] A
B A REle] YR FFdke ADEAL
A3 A9 59 F FEATAE AT 4elA=
Aol ARE oF 118 ez 28 A5E AFs)
o, 1% AQ)g 3o ReE Z2 2359 HEL
< sdetgch olsh ol AL 2%]e] WMol
B F 1A Feu=se] Aol A olE2) oA

A Ak,

o

ATEA FolH AsaRe pEI
50788 AR o (ZAMRAR) ol &
HA g Abzle] Zo) ?,1751 23 o)Ak

sttt Sl B %, Ao B4ARARD
3 ABAAROA B FRARADNBI} 2]
) 9 7)e gEEgel Ao TAke W

AE gl gollA B5-S olsidoh

471 A% 1750 dEANA egfaider] AR
o7} 199 ®e o AR, 2% ol ke
FAMAR-E AESAY ﬂiz} A7zl &
G AR —’:‘—_F'r_ BESHz Aol olzsigich
ZAY 83 3 WA AEes By & A}

2 BeoE Ba, e A% ARE A7
23 3o} B5E SHUt (el AT £

3 A=Y

A8E MS-Excel 7.0% Epi 6.01& ©]&3ly
FAsIE e, g9 qade] Sl MeE %
E43E 3 43w BAsiyct A8k 85
Zol i 95 dRAEe AYIAGE AR 93-S A
Q% 767¢2e] WA tiaiaet Bsg e, =
f‘}%f‘}"‘ﬂ M% 50% & PARdE AR 632 A

%_ A7l izl B4 skt
il 7ol ZFelgk el FehiAbad s}
o] (FH ‘""\W_‘ﬂr AF 3%, Andate] 38R
B 5 Zh 284 o] wEaAed gt Z} sEa)
#HE52RY YA X (intra-reader reliability) 2
Z 12319 StELde] AF Felu=e] Az} 72
AR e FEU WHKAY YA X (inter-reader
reliability) & weighted kappa® ¥#438F%3, 6
A2l BEA] AA% kappa B 12709 #E=RIZE
BAE kappaol tigt overall kappacl thshi:
chi-square test® o]&3}d H’“5"%%4(F‘leiss,
1981). EAidiArel ARAAL AR {F 2 Ay

Fol 2%t 2= (Y, profusion), % (shape)™

- 413 -



Table 1, Screened films collected from workers

Films (Workers)
" Causes/Jobs Factories
Collected Suspected Pneumoconiosis®
{Consistent/Inconsistent)

Coal Miner 3 812 132(91/41)
Foundry 4 312 23{ 3/20)
Rock Crushing 1 10 3(1/ 2
Diatomaceous Earth 2 43 8( 5/ 3)
Antimony Trioxide 3 39 6( 2/ 4
Anthracite 1 24 4{ 4/ 0
Welding Fume 4 148 4( 1/ 3
Asbestos 3 182 17
Alloyed Steel 2 363 15
Total 23 1,933 206

* Reading by 2 radiologists
' Reading by only 1 radiologist

Table 2, Film quality by primary panel reading

Film Quality Numbers Proportion {25)
Acceptable® 70{ 76) 34.0( 33.0)
Poor' 51( 69) 24,7( 30.0)
Other” 85 41.3( 37.0
Total 206(230) 100.0(100. 0)
*  ‘Good’, ‘'Acceptable’, 'Poor by ILO({1980)

Classification

! "Unacceptable’ by ILO(1980) Classification

¢ Inappropriate for study films due to argu-
ments in non-pneumoconiotic lesions

{ ) films of other hospital included
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ZARSARRE BES oAbzl Aoz R
#5d D570 gEiy e HE GRS 2
AR WRLATe] dARE WESE EASIA
o ARE ClEeR SRR B JIEER) 9@

Ax, 8 &59 @ B33 agde 2dat 37
2 R, #AY ¥]E (diaphragmatic thicken-

ing), 5ERAT] A, FUe} @Y Foh)

rﬁm

F(focal plaque} B v Fh|FE ¥4
Afadoz g FEE #HELFLS Y 2
oA Asigen], 2EFeMe HT Tl
9] A& olLjel] EAI} AFdeo] WiE s<
ARITEE Hid e R IR E FUER EAEgn

o

oy J}ﬂ ﬁs: =
R

&t

T

. et+Zn
1. AFSATIL] FHE

1) cArE8AlEe] 74

F 2370 ARIE 1,933 9] S2AE @98t o
= ARE A As, HAe) 10.7%9 206780
A 0/1 o1 gl AMujdzde] ejsAcHTable 1),
o] & ARzle] Ao] "WolRl= 517 (24. 7%) & A 2i3h
1557% ] disl 12 Fgax5g HAsia 70%
(34.0%) 8] AFA& XA, FEF sd 24 6
A3 EAEE AR 938 el & 858 4
TEAR e g HAYHTable 2).

ARG ARE AL 7675 slad Adeh
AL Aol 63(7.9%), A59°] 6373(82.9%),
di-ggel 739, 2%) 1Ak (Table 3). &&%92 2
A2l 0/ 534, 13 39%(1/0 233, 1/1 9%
172 77, 238 15%(2/1 104, 2/2 53), 38 4%
(3/2 3%, 3/3 17)olm Wade A 24, B 3%,
C 2%olt,

— 414 —



Table 3, Pneumoconiotic lesions of study {ims{films for differential diagnosis excluded)

Lesions Numbers Proportion (%)

Parenchymal lesion (Profusion)

0 i3 14.5
0/0 8 7.9
0/1 5 6.6
1 39 . 51.3
1/0 23 30.3
11 9 11.8
1/2 7 9.2
2 i5 19.7
2/1 10 13.1
2/2 5 6.6
2/3 0 0.0
3 4 5.3
3/2 3 4.0
3/3 1 1.3
3/+ 0 0.0
Large Opacity 7 92
A 2 2.6
B 3 4.0
C 2 2.6
Total 76 100.0
Pleural Lesion
Thickening 18* 100.0
Diaphragm 0 (0.0
Costophrenic Angle® 13 (72.2)
Chest Wall{Plaque) 0 (0.0
Chest Wall{Diffuse)’ 8 {d4.4)
Calcification 0 0.0
Total 18 100.0

* Site : Right side(8), Left side(4), Both sides{1)

Combined Profusion : 0/0(1), 1/0(2), 1/1(1), 2/1(3), 2/2(1), A2}, B(1), C(2
* Site : Right side{8)

Width : a(8)

Extent (Length) : 1(7), 2(1

Combined Profusion @ 0/0(1), 1/2(1), 2/1(1), 2/2(1), 3/2(2), C®
® Costophrenic angle and diffuse chest wall thickening combined in 3 films

Fojo] o) Fade 767 F 23.7%<) 1830 & FH BErh 1o Pl FFE BF 2B E
ZE Qe FoM3e g BT Atk 37 o 3, v We e £ 25 Smm olslel,
ot Fde} ¢4 Splaque) BFS] ¥FEE @ 2 ol 5 o F3A=S] 1/4 ol8k Ao} 7
3, 5P Ade] 1374, vvkg FeFrt Folx 1/4 25 1/2 18l Ao el
golAeT 3FolME F &0 BT THEHJIT FE 259 2 930 46722 5ol
SEYHYAL] ADE 2E8%c] 8%, UFo]l 44, Ue AR 637e] 73.0%0lx, BE 2gde] 17
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Table 4. Shape and size of small opacity by profusion

— 416 —

Profusion Rounded Irregular
Total
Major Minor p q r total t u total
Primary
0 2 1 0 3 1 1 0 2 5
/1 2 1 0 3 1 1 0 2 5
1 6 19 0 25 2 12 0 14 39
1/0 5 8 0 13 1 [ 0 10 23
1/1 0 6 a 6 1 2 0 9
1/2 1 5 0 6 0 1 0 1 7
2 0 13 1 14 0 1 0 1 15
2/1 0 8 1 9 0 1 0 1 10
2/2 0 5 0 5 0 0 0 5
2/3 0 0 g 0 0 0 a 0 0
3 0 1 3 4 0 0 0 0 4
3/2 0 1 2 3 f g 0 0
3/3 0 0 1 1 0 0 0 0 1
3+ 0 0 0 0 0 0 0 0
Total 8 34 4 3 14 0 63
(1227 (54.0) (6.3) (4.8 (22.2) (0.0 (100.0)
Secondary
0 0 1 0 1 2 2 0 4 5
o/1 0 1 0 1 2 2 0 4 5
1 7 10 1 18 5 16 0 21 39
1/0 3 8 0 11 4 8 0 12 23
/1 2 1 0 3 1 5 0 & 9
172 2 1 1 4 0 3 0 3 7
2 2 2 4 8 0 7 0 7 15
2/1 1 2 3 6 a 4 0 4 10
2/2 I 0 1 2 0 3 o 3 )
2/3 0 ¢ 0 0 0 0 0 0 0
3 1 3 0 4 0 0 0 0 4
3/2 1 2 0 3 0 0 0 0
3/3 0 1 0 1 0 0 0 0 1
3+ 0 0 0 0 0 0 ] 0
Total 10 16 5 7 25 ] 63
(15.9)  (25.4) (7.9) (111 (39.7) 0.0} (100.0)
Aog 27.0%°l0cHTable 4). 98 2892} 2 9 Z7ie s 74, t 2538 3 &F5d97 vldrt
1 prh 8%, q 34%, r 490lT, BRE 289 AR ue YU olEY 4Ll A RE
9 27 s 3%, 6 14819 v GNTh AN BF skl g FU 39le) 2 de A4
2890 mope UFol 31O 49.2%01%, B 139, FF siokd F7 FAS o] BF UE
T4 2gdo] 32402 50.8%0l01N U 489 AIE 138, ¥ @A oyl AA £gQo] A%
noh BE 4g9e] 20 A= Btk 9¥e 3 dke Aes 37U,
71 p7b 103, q 16%, r 53olxn 3 &5 A} o] SAxFr]ye] EFHA W=



Table 5. Combined abnormalities

Symbol* Numbers (%) Combined Profusion(Abnormalities)
ax 4 17.1) 2/2(1) 3/2Q1) 3/3(1) A
bu 13( 23.9) 0/041) 1/2() 2/1(1) 2/2(3) 3/2(1) 3/3(1) A(l) B(Q C©)
ca 1( L9 2/1(1) ‘ :
cn 6( 10.7 1/2(1) 2/1Q1) 3/2(2) C(2)
co (1.8 1/1(1)
ef i( 1.8 - C)
em 5( 8.9 B(3) C{2)
fr 3( 5.4) 0/1(1) 2/1(1) BQY)
hi 6( 10.7) 1/0(1) 1/2Q1) 2/1Q) 2/2(1) 3/2() 3/3(1)
ki 1( 1.8 B
pi 2( 3.6) 2/2(1) B()
thi 7(12.5) 0/0(2) 1/0(2) 2/1(2) 2/2(1) B()
od’ 6( 10.7) 2/1(4) 2/2(2) ‘
Total 56 (100. 0) 0/0(2) 0/1(1) 1/0(3) 1/1(1) 1/2(3) 2/1Q11) 2/2(9) 3/2(5)

3/3(3) A2 B C(T)

* ax @ coalescence of small pneumaoconiotic opacities
bu : bullafe)
ca © cancer of lung or pleura
cn  caleification in small pneumoconiotic opacities
co ! abnormality of cardiac size or shape
ef  effusion
em : definite emphysema
fr : fractured rib(s)
hi : enlargement of hilar or mediastinal lymph nodes
kl : septal(Kerley) lines
pi : pleural thickening in the interlobar fissure or mediastinum
thi : inactive tuberculosis
od ! other significant abnormality
* hilar calcification(2), other calcification{l), aorta anomaly{l), scoliosis(l), clavicle fracture(1)

>
10_0,'_'

] 7158l E o] e 2274 (ed-7]EF 8 ©] AEdclie 0.24-0.63(overall #=0.40)o]s, &
A4 & 17N 7HE) F 1379 W F 5608 &%de] Alste RdelME 0.50-0.82(overall «
7} 277%2] ApxlelA} = AT (Table 5). =0.62)°l%Act. HFAAYZe AldeiME 0.50-
0.83(overall #=0.67), vvtd FHehu]dor =

2) APZAITIe] Flgtol] KrofEt RchAMBDE M2 0.06-0.62(overall #=0, 22) o131t}

olo] EHE AX|T ol& 6ol felwEg AdF 2F BER}F 284
AFRAlAe) Aol Foigk 67 ATAMAT 0 w3t AWE Zbzbe] AEAY dA xS S4FER
Folv}h 234 #EF A7) gEh gXEe o 2] Wy M= 0.16-0,65(overall #=0.40) ©]31
ABFo 2F WEHgA wflo] 0.22-0.63(overall I, 7HEFRF 2%k #WHA = 0. 32-0.90 (overall
=0, 44) )0, MR 23k B 0.55-  «=0.67)0l Ut FEH 28592 0.20-0.77 (overall «
0.86(overall #=0.73)°|2c}(Table 6). T2 4§ =0.48)< FA3 254E 0.23-0.59(overall «
Ao M= 0.30-0. 74 (overall #=0.45)elm B =0.43)c]1, L5 XS FHe 0.29-0.84

¢

e
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Table 6, Reading reliability of radiologists participating in the development of study films

Profusion (Category)

Small Opacity

Pleural Thickening

Minor

Major

Primary

Secondary

Zone

C-P Angle

Wall{Diffuse)

Intra-Reader Reliability”

Ry - Rgz
Ra ~ R
Ra - Rae
R41 - R42
Rs; - R
Ra - Ba

0. 35(0. 28-0. 42)
0.61(0.53-0.69)
0.22(0. 15-0. 28)
0.49(0. 42-0.56)
0.63(0.55-0.70)
0. 48(0. 41-0. 56)

0. 62(0. 50-0. 74)
0. 86{0. 73-0. 98)
0. 55(0. 43-0. 66)
0.81(0.68-0.94)
0.84(0.70-0.98)
0. 78(0. 65-0. 91)

0. 30(0. 20-0. 40)
0.65(0.54-0.77)
0.39(0. 29-0. 49)
0.39(0. 29-0. 50)
0.74(0.61-0.88)
0.40(0.29-0.51)

0.63(0. 51-0. 74)
0.53(0. 42-0.63)
0.51(0.41-0.61)
0.28(0.19-0. 36)
0.59(0.45-0.73)
0.24(0.17-0.31)

0.63(0. 51-0.76)
0.76(0.63-0.89)
0. 50(0. 38-0.61)
0.52(0.40-0.63)
0. 82(0.69-0.95)
0.53(0.41-0. 66)

0.54(0.37-0.71)
0.50(0. 34-0.65)
0.81(0.65-0.96)
0. 59(0. 43-0.75)
0.81(0.63-0.99)
0.83(0.65-1.00)

0.40(0. 29-0. 51)
0.62(0. 50-0.74)
0. 54{0. 39-0.68)
0.59(0. 44-0.75)
0.06{0.00-0.11)
0.16(0. 06-0. 26)

overall #
¥ {p value)

0.44(0. 36-0.51)
99. 3(0. 00}

0.73(0. 60-0. 86)
663.4(0. 00)

0.45(0. 34-0. 57)
393. 7{0. 00)

0.40(0. 33-0. 47)
436, 6(0. 00)

0.62(0.49-0.74)
539.9(0.00)

0, 67(0. 49-0.85)
314.8(0.00)

0.22(0.12-0.33)
264.0(0.00)

Inter-Reader Reliability'

RH'S

Rz] ‘S

0.19{0. 11-0. 26}
0.42(0. 34-0.50)
0.48(0. 41-0. 56)
0. 43(0, 35-0.50)
0.18(0. 11-0. 24}
0.16{0.10-0.22)
0.56(0. 49-0.63)
0.65(0.57-0.73)
0.41(0. 33-0.48)
0.46(0. 39-0.53)
0. 48(0. 41-0. 56)
0.65(0.57-0.73)

0.45(0.33-0.57)
0. 83(0. 69-0. 96}
0.53(0.42-0. 65)
0.59(0.47-0.71)
0.74(0.61-0.87)
0.32(0.22-0.43)
0.76(0.63-0. 88)
0.79(0.66-0.92)
0.50(0.76-1. 00)
0.86(0. 73-0. 99)
0.79(0.67-0.92)
0. 79(0. 66-0. 92)

0. 45(0. 34-0. 56)
0.77(0. 65-0. 88)
0.38(0.28-0.49)
0.43(0. 32-0.53)
0.54(0. 42-0. 65)
0. 2040. 10-0. 29}
0.52(0. 40-0. 64)
0.52(0. 42-0. 63)
0.58(0. 47-0. 69)
0.46(0.34-0.57)
0.54(0.43-0. 66}
0.54(0.43-0. 64)

0.48(0. 37-0.59)
0. 44(0. 33-0. 55)
0.51 (0. 42-0. 60)
0.50(0. 40-0. 59
0.59(0.49-0. 70)
0. 47(0. 38-0. 56)
0.23(0.13-0.34)
0.55(0. 46-0. 65)
0.34(0. 24-0. 45)
0.27(0.17-0. 36)
0.23(0. 13-0. 32)
0. 55(0. 46-0. 65)

0. 84(0. 71-0. 98}
0. 76(0. 63-0. 89)
0.29{0.19-0.40)
0.42(0. 31-0.53)
0.29(0. 19-0. 40}
0. 33(0. 22-0. 44}
0. 37(0. 26-0.49)
0. 72{0. 59-0. 85)
0.74(0.61-0.87)
0.74(0.61-0.87)
0. 60(0. 47-0. 78}
0. 78(0.65-0.91)

0. 51 (0. 34-0.67)
0. 86(0.69-1.00)
0. 74(0. 59-0. 89)
0, 8040. 64-0. 96}
0.43(0. 28-0.58)
0.41{0. 26-0. 55}
0. 79(0. 63-0. 96)
0. 71 (0. 54-0.87)
0. 43{(0, 27-0. 58}
0.28(0.13-0.43)
0. 80{0.64-0.97)
0. 66(0.48-0.83)

0.54(0. 39-0.69)
0.47(0. 36-0.58)
0.25(0.12-0.38)
0.26(0.12-0.41)
0.31(0.21-0.41)
0.36(0. 25-0.46)
0.28(0. 15-0.41)
0.52{0. 36-0.69)
0.64(0.45-0.83)
0.10(0.03-0.17
0, 20(0. 09-0. 32)
0.69(0. 51-0. 88)

overall #
¥ (p value)

0.40(0. 32-0.48)
245.6(0.00)

0. 67(0. 54-0. 80)
1301. 1(0. 00)

0.48(0. 37-0. 59)
882.7{0.00)

0.43(0.33-0. 53}
823.3(0. 00

0.54(0.41-0.67)
934. 3(0. 00)

0. 60(0. 43-0.78)
674. 3{(0. 00)

0.30(0.12-0.49)
367.5(0. 00)

* Reliability (kappa value) between the first and second reading of the same radiologist(95% Confidence Interval)
* Reliability (kappa value) between the individual reading of radioclogists and final panel reading(95% Confidence Interval)



Table 7. Study agencies and radiologists

Agency Target Available® Studied Proportion (%)*
Univ. Hospital 33 26 15 57.7
Specific HS 22 17(0) 9(0) 52.9
Prnieumoconiosis 1Q) ()] 00 -
Primary HS (D
Secondary HS <D
Care LD
Others® ' 11 9 6 66.7
" General Hospital 49 26 24 92.3
Specific HS 38(9) 21(6) 19(6) 90. 5
Pneumoconiosis 20(9) 11(6) 11(6) 100.0
Primary HS A2 (D <D
Secondary HS () ) <
Care an an ap
Others 25 0 -
Specific HS 25 0 0
Total 107 52 39 15.0
Specific HS 85(10) 3B(6) 28(6} 73.7
Pneumoconiosis 21(10) 11(6) 11(6) 100.0
Primary HS a3 ) <D
Secondary HS G (D <D
Care Q8 an an
Others® 11 9 6 66.7

*  Agency with radiclogists rejecting reading or without radiclogist excluded

' Studied/Available x 100

?  University hospital without any type of health screening (HS) for workers
{ )} Agency for specific health screening and pneumaconiosis

(overall #=(.54)clict SE3Zzte] ApgeA
£ 0.28-0.86(overall #=0.60)°11, ul9rAl Fou)
FojAe 0.10-0.69(overall #=0. 30} eIt}

IS URE

2
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1) ZARA 7l 9 TciiapMa) ® -‘3!

ZAMEARE 50738 Agsted dighiel 337139
ot FE9l 49719, 71eF 25719 5 & 1077
% A4 7‘“4‘”*}"4-‘—} 15217} gt BAtele A
97t = N#E A 527189
75.0%< 397179 "Er} A B5-2 Qs
(Table 7). °l & 5573d97 & (Agency for
Specific Health Screening)e] 28713, #a#
713 {Agency for Pneumoconiosis) - 1xBAZA
273 (Primary HS) /A 221720 ¢ 3 (Secon-

1 o“‘ r)-[
H[l

\....'_I"" ]

dary HS)/2%713 (Care) - ©] 11715}, o=2x)
A3AGE AAEA Ze dEEde] 671#e1de
o] 6712 SeAFAG Tl HA FAje] Mt
d71Fo) it

ZAMVE AP AEe] & 399§ dairt
319 (79.5%) 1z 2kt 8‘%‘(20.5,6) 129, 30-
34471 1978 (48.7%), 35-3941 9% (23.1%), 40-
444 878 (20.5%), 454 ol% 39 (7.7%) 2.2 404
agte] 71.8%% AA e on] HT U2 37,44
2 304 %E 708742 Bkl
kAL 2} A Eefabd & HET A 149 v
Agel7l 54 (12.8%), 14 o4 3 wigt 99
(23.1%), 3 o] 63 vt 83 (20.5%), 63
4 10d vigt 109 (25.6%), 10 o4 7%
(18.0%) 2.5 oA FHe AYZel ATy ¥
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£ wkdsln glewm, HE AFAE N7 6.6
o=z 19 uaRy 349712 BEsigo At
Azt Aol & diEhidels Ewe Aot
347 (87.2%), Qut FFHE4} 39 (7.7%) 1A &
ZollA] Fire BR-o7t 29 (5. 1%) 1At

B 7oA FAFE 7)zte] 1d wigkel AEe)r}
10 (25.6%), 19 o4 3d vl 1318 (33.3%), 3
W oolal gd ok 89 (20.5%), 643 o1 10 wint
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v T ﬁéq‘f A2 3. 8de2 1 mYhE 14
drka] BEslich, 224 AZRaridc] FAg
AA 717re] 1 d wiwkel ARy} 59 (12.8%), 1
o] 3 vlgr 139 (33.3%), 3d <l 6d wiwk 9
= (23.1%), 6@ o]¢ 10 vt 5% (12.8%), 1003
ol 7% (18.0%) 2.2 oF ukpQl 46.1%29] AEele
oj" FielE AL AT R FA & V)
o] 3d mjgolqict,
ol% ZAMNAL AELE BQlo} w3l Ay

oE

skar % AEgoe AR e YR 7.7%¢
st AFAAEE A5 o 2T Ay
BE Y-S Woiths ARddx 128e® 30.8%0l
Eaaa,

2) AT 2|1E Ao BE dR|E

M ARE 7IEe R 7HeT F 1,716 5 3 Y

o thit WEo] Fekd o] 4372 AA 9 2.5%
oldeHl, HF FejuSe] 23 WHURE (o)
320/0 17, 0/1 2 em #9EHs AR 195%
% 1.5%, 189] 585% F 227%(1/0 15%, 1/1 4
A, 1/2 37 o2 3.8%, 28°] 5464 & 147%(2/1
9%, 2/2 522 2.6%, 38l 1174 F 3%(3/2
ez 2.6%, W] 273% F 1A 1) =
2 0.4%°10 9,

o tlgh #Ee] FEE ALE & 1,326%
3 —rEi 259 13 g #3448 2859 126%
{9.5%) Isac , FEE 2R &g9E p 1273
@EFEs ARE 7.7%), q 46%3(9.8%), r 19%

e Avea
At %43t

Age] £H Fo] Ao AY
AH3 A7} 36mes 92 3%E

mm0$

23
)

9.7%) 22 A 229c] 9.4%
t 4173 (10.5%) o2

(6.8%),

Table 8. Reading agreement of profuston by complete classification

R s 8%

273 £ggol

(%)

Minor Category

Available Films

Agreed Readings

Disagreed Readings

Absolute

Absolute +1 Minor Under Over
Small Opacity
0/0 116 85(73.3) 97(83.6) - 31(26.7)
0/1 76 12(15. 8) 62(81.6) 44(57.9) 20(286. 3)
1/0 375 67 17.9) 214(57.1) 155(41, 3) 153(40. 8)
1/1 113 27(23.9) 63(55. 8) 44(38.9) 42(37.2)
1/2 75 10(13. 3) 51(68.0) 41(54.T) 24(32.0)
2/1 342 77(22.5) 252(73.7) 74(21.6) 191 (55, 8)
2/2 190 72(37.9) 114(60.0) 49(25.8) 69(36.3)
3/2 75 17(22.7) 47(62.7) 42(56.0) 16(21.8)
3/3 39 15(38.5) 23(59.0) 15(38.5) 9(23. 1)
Large Opacity
A 77 43(55.8) 62(80.5) 15(19.5) 19(24.7)
B 117 71(60.7) 112(95.7) 26(22.2) 20(17. 1)
C 78 61(78.2) 74(94.9) 17(21.8) -
Total 1,673 557(33.3)  1,171(70.0} 522(31.2) 594(35. 5)
{33.5 37.2

{ > Proportion to available films{Under :

‘0/0 excluded, Over :

‘C excluded)
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9.7% e=lity, &89 Al g HHe
ZHe AL 46Fe 2 3, 5%c1ed, L8l
wJoke] AFEo} 2t Boo] RF e A7) 10%
@EgH = AR 3.7%), ¥F Hoke It 249
o] BE e AU 43(1.7%), aslm AF
ool AA 2ggo] YR 427t 3273(3.9%)
FErE it

W BEo] FEE 434 A 1,673%%<) @
Ea7ol SARFo wE BFgoz HF Heoux
o] Wan ¢443d dAste ALt 557HE
33.3%°1R e, FAHoR AFFAMT dRA=rL
sigty ti&golxe gt (Table 8). Fe|9tEo|
o Wz vlms] Yol dhiztAle] WRem @
=3 AL dAste Aoz AFaY IdNESt
70.0%2 2w ol FViRTh WY WA 95
7A$7HFARE) 33.5%, =A BEF A7
WE) 37.2%2 M2 v)ssich

MEFE-Fol] oE Wyl dx=e gds] dAjE}
E 297 64.9%2 SHREF A48 wRo Ao 2
je] A=FE EBolA|vt 133 3¥eAe ddide
2 9w, HFAHEo] 24 6%l IigSol
15.9%0°]tHTable 9). W-edE 2gho} Frke
2 HEF A7 243 8.8%, £29-S ey
oz BEF ALE 85422 6. 1%

TEo] FEE ARRE A F 1,3255% 5 F
Age] Rt 2rv 443 dAge BE5L A
Ao Z 41,0%20d Z7ie} DAQlel okt UX
e A 59.7%°i1gen, A7E s A
7} 13.1%°12 st A7t 9.4%0)100

o~

1
%

Table 8, Reading agreement of profusion by short classification

(Table 10). 9% 2599 A% 273 &892
#4H dA T mgghe] dA=rt o wdm, 98
4L £93 AgYez #wEF AL 11.3%9
B 2598 98 Ag9es BED AL
41.8%°10t}), WERS0] AgPel Al g
. @ Akl 1,05978% AuEw & A Er)
51.3%0°) 2 RoFutel AN %7} 74.7%2, A 27
2] 25FHET 9y AFGoA AX|=r) Esioh

FEo] waE AlRE ANF F 1,2008 F X
A 2899 2t I g A=l bH Ui
T AAFoRE 23.2%2 Fd ALFBTF ughA]
vk 327)9 #ARle] T dAse ASE 59.7%
2 Z2%n, ZE ALBES A7t 15 7%
A RES A5 10.6%°10HTable 11). ¥
2gGojA g} shriA 2 48 289 AL BF
7 AgYduEth g XA BRokrte] dAxst o
EdTh FEAEC] 2599 s ao) sickn
AL 9337l disiMe Asidels oA dXEE
29.8%°]31 Bt A= FT.4%=2 FH 2%
Foll B} YA E7t Wgieh

BEo] ety ARHE AT & 1,280 &
gol fAjsts B97F A3 dXshe BHe A
o2 47 9%%05], HokE A4 FF3 6392 U
Fol Zhzbg FUstoia AARS o x5 24
B=3 ALE 2.4%0)n Ak W o=
BEH A2E 30.5%°1AHTable 12). W ¥
o Zggdel EAFTn ¥ IANAFL 23.9%, T
AMEL 21.3%0IA). BEAEC] 2P Ay
220] glvtkm ¥ AR 1,015% el it Awa

S

(%)

Major Category Available Films

Disagreed Readings

Agreed Readings

Under Over

.0 192 153(79.7 - 39(20.3)

1 563 201(51.7) 192(34. 1) 30(14. 2)

2 532 338(63.7 99(18.6) 94(17.7)

3 114 55{48.2) 49(43.0) 10( 8.8)
Large Opacity 272 248(91.2) 24( 8.8 -

Total 1,673 1,086(64.9) 364(21.8) 223(13.3)
{24.67 15,9

{ > Proportion to available films(Under :

‘0" excluded, Over :

‘Large Opacity excluded)
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W oA dA%rt 60.4%°13, SIAT B AL
3.1%°19 W & o] 38.4%2 IoiEEe)
30. 6%°} 3 MATEo] 26, 8%°]ct,

A7 A FAte] FouEst gisled @
=215 oA FemEE JesiR] got ¥Age A
£7% 97.3%°190 3, 3¢ o= & H HyAHe] F
Bl&7E vin BES A L4%oln 4% 25
Feh ot ddoia & A8 1.3%°)/Urh

Fue] 2§ #2d FHFE Aded 94
otz V=G 27t 88 2%tk FH$ o F
Z FomEst ddn BE AUt 6.5%, ¥F
BE wE7 ok # Aert 5.3%0un. R
He Fo] Zo] 5 mm olstetn & A% 9.0%,

5 mm &3 10 mm °}87F 2.2%, 10 mm &3}
7b 0.6%°1 0t (R Fo]l FEE AlFe] 230
0.1%). Aele 5 ulok F2Avly 1/4 olstet
2% BEIE 9.5%, 1/4 =5 1/2 <87 1.4%,
1/2 237} 0.5%°10 ) (5] g Alzle] 6%
o2 (0.4%).

SEY A %zie] Ao disiMe dAAFoz
81.8%2] dAEE Hed FAdo] gle ASe
96.3%7} dAsI o] - ol T Feol Adols)
o BEF A9t 2.0%, FE BEFY Adolglam
BEF 97 1.7%2 JuSse) 3.7%lAok
{(Table 13). #$ & ZF Ado] e B9
A=7F 29.9% () 2} 46.5% (2 BT 42.0%0°]

Table 10, Reading agreement of primary small opacity (%)
Available Size Shape only
Category Absolute
Films Under Over Absolute R I-R
Not-Adjusted” ' ‘
p 195 100(51. 3) - 20(10.3)  120(61.5)  18( 9.2 -
q ' 584 206(50.7) 54(9.2) 84(14.4) 434(74.3) 76(13.0) -
T 144 94(65. 3) 38(26.4) - 132{(81.7) 12( 8.3 -
Rounded 935 490(52. 4) 92{ 9.8 104(11. 1) 686(73.4) 106{11.3)
s 78 4(11.5) - 3( 3.8 12(15. 4) - 24(30.8)
t 312 44(14. 1) 46(14.7) 3( 1.0) 93(29. 8) 139(44.6)
Irregular 390 53(13.6) 46(11.8) 6( 1.5) 105(26. 9) - 163(41.8)
Total 1,325 543(41.0)  138(10.4)  110( 8.3) 791(59.7)
3. (9.4
Adjusted’
p 138 100(72.5) - 20(14.5) 120(87.0) 18(13.0) -
q 509 296(58.2)  54(10.6) 84(16.5) 434(85.3) 76(14.9) -
r 144 94(65. 3) 38(26.4) - 132(91.7) 12( 8.3) -
Rounded 791 490(61.9) 92{11.6) 104(13. 1) 686(86.7) 106(13.4) -
36 9{25.0) - 3( 8.9 12(33.3) - 24(66.7)
t 232 44(19.0) 46(19.8) 3( 1.3 93(40. 1) - 139(59.9)
Irregular 268 53(19.8) 46(17.2) 6( 2.2) 105(39. 2) - 163(60.8)
Total 1,059 543(51.3) 138(13.0) 110(10.4) 791{(74.7)
{15.6) a2.0

>

]

{ > Proportion to available films(Under :

Not-Adjusted : Applied to total films with small opacity except missing 1 film
Adjusted : Applied only to films read with small opacity by radiologists except missing 1 film
‘v and ‘s excluded , Over :

Y excluded)
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ek FAE g2 A5G Aee MR 5 2 o] RF dAEr} 83 9% AAT FHn %t de
Fo| atdtelzgtn ¥ HgiwFe] 9.4% ()2 Bee IR} 20% WHelR RdoHz 17.5%,
C3.2% (TR BT 4.9%, Ade] glvtn @ FA4& 19.7%, 256.1%). ARdAe FHufE
o] 60.7% () 9 50.3% ()2 HE 53.1%2 3 53.9% (BAHA 100.0% % 18.2%), IadEo]
i ASEc B Bt = % BT abdo]  44.0%(RAA) 78.2%) 01 AR o fxR ¢
e ARlolAE 56.4%2 YA EE Hylen], o= E¢ Ao} 2.1% (EAA 3.6%) ). FollMe 3t
3 Fure] e} (5,1%) F% EF Aol vk dlmiEe] 44, 7% (BAA 86.7% % 11.2%)°| 3 3
31.(38.5%) BET HamEo] 43.6%°1U aMEo] 44, 7% (RAA 80.3%) 1920, Hold
Fele] niwky Fep| el diEiMe A4, F 2 Me ddase] 44.6% (RAA 86.7%, 14.3%,
o] TRyt ebdd] AR s 97t 18.3%°10 1 A 5.6%), FLWEol 44.7% (A 83.2% B
Agk dxshe Aol 80.0%, F ¥Ashe Aol  58.3%)clUrh
80.3%, delw At Aol 79.8%°1cHTable
14). el FEE0L gle Ase dA, &

Table 11, Reading agreement of secondary small opacity : (%)
Available Size Shape only
Category Absolute
Films Under Over Absolute R-)1 IR
Not-Adjusted® :
p 144 52(36.1) - 27(18.8) 79(61.5) 32(22.2) -
q 422 114(27.0) 70(16. 6} 60(14, 2) 244 (74, 3) 99(23.5) -
r 176 23(13.1) 57(32.4) - 80{84.6) 35019.9) -
Rounded 742 189(25.5) 127(17.1) 87117 403({54. 3) 166(22.4)
5 109 16(14.7) - 10( 9.2) 26(15.4) - 27(24.8)
349 73(20.9 22( 6.3 12( 3.4 107(29. 8) - 204(58.5)
Irregular 458 89(19.4) 22( 4.8 22( 4.8 133(29.0) - 231(50.4)
Total 1,200 278(23.2)  149(12.9) 10909.1) 536(59.7)
5.7 <10.6)
Adjusted’ .
P 111 52(46.8) 27(24.3) 79(71.2) 32(28.8) -
q 343 114(33.2) 70(20.4) 60(17.5) 244(71.1) 99(28.9) -
. 115 23(20.0) 57(49.6) - 80(69.6) 35(30.4)
Rounded 569 189(33.2) 127(22.3) 87(15.3) 403(70.8) 166(29. 2) -
5 53 16(30.2) - 10(18.9 26{(49.1) - 27(50.9)
t 311 73(23.5) 22(7.1) 12( 3.9 107 (34. 4) - 204{65.6)
Irregular 364 89(24.5) 22( 6.0) 22( 6.0) 133(36.5) - 231{(63.5)
Total 933 278(29.8) 149(16.0) 109(11.7) 536(57. 4)
(19.4> A3.3

Not-Adjusted : Applied to total films with small opacity except missing 126 films
Adjusted : Applied only to films read with small opacity by radiologists except missing 126 films
{ > Proportion to available {ilms{Under : 'p and s excluded, Over : 't excluded)

¢
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Table 12, Reading agreement of small opacity extent (%)

Disagreed Readings

Available
Category Absolute Extent only
Films Site only
Under Over Total
Not-Adjusted”
BU/MLF 263 154(58. 6) 00, 0) 28(10.6) THET.O) 99(37. 6)
BM/LILEF 230 20087 12(5.2) 53(23.0) 47(20. 4) 100(43. 4)
WLF 787 439(55. 8) - 191(24.3) - 191{24. 3)
Total 1,280 613(47.9 12(0.9) 272{(21.3) 118( 9.2) 390(30. 5}
2.4 23.9
Adjusted’
BU/MLF 253 154(60.9) 0(0.0) 28(11. 1) 71(28.1) 99(39. 2
BM/LLF 132 20(15.2) 12{9.1) 53(40,2) 47(35.8) 100(75.8)
WLF 630 439(69.7) - 191{30.3) - 191(30.3)
Total 1,015 613(60.4) 12(1.2) 2712(26.8) 118(11.6) 390(38.4)
<3 (30.6>

*

Not-Adjusted : Applied to total films with small opacity except missing 46 films

Adjusted : Applied to films read with small opacity by radiclogists except missing 46 films
{ > Proportion to available films(Site : 'WLF excluded , Extent Over : '"WLF excluded)
BU/MLF : Both Upper and Middle Lung Fields

BM/LLF : Both Middle and Lower Lung Fields

WLF ! Whole Lung Fields
Table 13, Reading agreement of costophrenic angle obliteration (%)
Available Agreed Disagreed Readings
Site
Films Readings Either side Both Sides Negative Total

Negative 1,248 1,202(96. 3) 25(2.0) 21(.7 - 46( 3.7
Left side 117 35(29.9) 0{0.0) 11(9.4) 71(60.7) 82(70.1)
Right side 312 14548, 5) 0(0.0) 10(3.2) 157(50.3) 167(53.5)
Both sides 39 22(56.4) 2661 - 15(38.5) 17{43.6)

Total 1,716 1,404(81.8) 312(18.2)

3ot 27k ol & 8] Aozt off

V. # o] ¥ssivt(E@ <, 1995). meEkM #EAY K

BEAL S5 w927 Jrize AFe] Age] 3l

A Fe Ade] YoM g FPHRAMAAZE  oMe de FRAREAPT 88 A=E AR

A9 L JAbPYolAT 2 AMISE 2ol ¥ g Wl glern, gt AdRest 22 JeH
] el 5 A9 oo zAE o T vyst gldh

4 Ex s AFEHESELE F [ FE AGE A5 WSl A& o vepte

& stz =¥st @ FRTAMIARLY 2xdE s aHoletn &
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Table 14, Reading agreement of diffuse pleural thickening (%)

Category A;a;;:i?e Rtggizgs Disagreed Readings
Total 1,716 1,343(78.3) 373217
Site only
Negative 1,482 1,332(89.9) 150(10.1)
-» Either side 67( 19.5) 4D
-> Both sides 83(24.2) 5.3
Right side 234 41(17.5) 193(82.5)
-> Left side 7 210 (36
-> Both sides 35(10.2) (182
-» Negative ) 151( 44.0) <78.2
Total 1,716 1,373(80.0) 343(20,0) 343{100.0)
Width® only
Negative 1,482 1,332(89.9) 150{10.1)
-2 a 125( 37.0)  (83.4
> b 5( 1.5 (33
- missing 200 5.9 <133
a 234 46(19.7) 188{80. 3
- b 19( 5.6 <0.1
> c 2( 0.6) (LD
-» Negative 151( 44.7)  <B0O.3>
missing 16( 47 (85
Total 1,716 1, 378(R0. 3) 338(19.7) 338(100.0)
Extent’ only
Negative 1,482 1,332(89.9) 150{10. 1)
> 1 83( 239 GBLP
> 2 34( 9.8 L7
- 3 13(C 3.7y <87
missing 20( 58 133
1 234 34(17. 4 161(82.6)
> 2 17 49 Q0.6
-3 6( 1.7 <37
-> Negative 134{ 38.6) (832
missing 40 1.2) (2.5
2 39 317 36(92.3)
> 1 4( L2y QLD
> 3 2( 0.6 (56
- Negative 17( 49 W41
missing 13( 3.7 361
Total 1,716 1,369(79.8) 347(20.2) 347(100,0)

* Width ¢ Maximum width from inner line of the chest wall to the inner margin of the shadow

a  up to about 5 mm

" b ! over about 5 mm and up to about 10 mm

¢ © over about 10 mm

? Extent : Maximum length of pleural involvement or the sum of maximum lengths
1 ! total length equivalent up to 1/4 of the projection of the lateral chest wall
2 @ total length exceeding 1/4 but not exceeding 1/2
3 © total length exceeding 1/2

< > Adjusted to individual available films
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