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1. A1HH A

D Aga+ &4

(D) g dAa2dg T oA HPH 89l

7“?32‘4 Trsﬂi’:— —8— A FE8 B, 257, 7718, 7, A7) 5o

g 5 ok FEA EXlde MdEiF, %Tﬂ@%(MMVF), 99 WAE AHE,
A7t AZAE F, FEFdE 248, g, 28 F 5 U8R E
AEZ, FER, 527 5, 7laFole oA ok o] E(isocyanate), A d4
=(sulfur exhaust) 5, G7lde AFY AxE, Guldr] =&, 34 97 ==
o] A94 ¥der RuH1 gtk olzd 4o FYL& =4 flo] X
2 Ago] A= T wg 7BAXNEL dod = gk o]FE gAH
A ZBAEE 7 ZEAVE 97HQ V=R 2Ase] v 7]#BA Gl
HeAd daiae =] o

(2) RS G EdLels HE4 2909 7o B &

2003 7 =5&583](ATS, American Thoracic Society)® ¥k Q7S A
o= 3 g/l ATES Tt wAHAAHAS e oA HYPH wZo)
kA 8= Population Attributable Risk (PAR)E 15%Z AlAlsts &9z A=



2. ZMA STHYR AUGE FHHVTEE T IHEE)

(consensus documents)& AABFATE o] AFelA ] PAR 16%%, dut A3
oo B ARHAE F AAH o] o8 LA AN AESEY] vE
o] 15%& Fo|t}. AT A4S & w] EH(denominator)E Y4 =Fo] 9
= Fuoz d490H AYF wFo] WA HES B A= 79
& (Attributable Fraction, AF)& © AAA & A Ao|t},

1994 A3z wl= 77394 B 7HUS populat10n~based Third National Health
and Nutrition Examination Survey, NHANES IDAt& & #l®e2 § Hnizdod]
A ME 98238 o vo), FA4E, FAd, TR, as, ALS
AAANE B 5 wAH g Al gk ¥xE|(Odds ratio, OR)E 78t
gt g7 71918 v A H A she] AF(attributable fraction)2 A4 o2
19.2% (96%CL 7-28)0191.e.H, HlF AR A9+ 3L1% (95%CL: 1-47)°] .

Trupin®] AFelA FZAY=2 259 2061 B9 55-7549 v=ds o=
Ago] e Al &S AEATh A9 =ee
=7], & dald A77194 AES olgstd SAHT §93% AdFEHY
E@‘% AR & J9d =29 HxHH]E OR= 20 (B%CL 1.6-25)010 3L, BA

ARE 20% (95%CL 13-27)°]1Eh. W7 BAGE Ag HAH g2
ﬁ—% Ao)E D7 w2 gk PARC] 31%9THB5%CE 19-41).

Bergdahl & 317629 Mo 29de] AdxE2 ZTEE 1971dFH 1999 7}
2 Z=AFE sgoH, FIRAEE, Feh, AHE, Z3E, H9), 7k=
ot AFA(ANFA FH, o]iA oMol E, %71%7‘1]) FI2ZE F, td da
2 24 F), 2R =23 s d e o A A#Agel diste
ATE Al Ur 19 F9& »A¢ ﬁ] =& UF dz2aHe] vlaA o
FA wZo] I A4S wAAANGALS g Aol A E=(Rate
Ratio, RR) 112 (9%CL 1.03-1.22)% ‘6"7}3}%1:}. F7187 =E&TdAE
RR=1.10 (95%CL 1.06-1.14)2 wAu e g oJgh Aol F71ela, =
3 H)EAR)AE RR=2.30 (B%CL 1.07-496) 22 B f3do] S718ith &
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T4 =Fd o AU HAEE AFTY JqEEE AAJATH DN
10.7% % 2.5, H|FAAENA = 52.6% T
B) TEFAY =5 A AAG] daY AT

A= “‘394 SHY B HlEH L dg 9
AT A B 71BAE FEL Sl 113 %, vEF DM 50 % ©]

ATt 10d ol =73k %ﬁx}‘“ 167 %, 4d muke] 2= 47 %7 AL
34315 H71% HAAAME 28 Yo FEVIZ FVCY w98 7471 99
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&7 FEF2%S- 75%, FEV1, PEF, FEVI/FVC FEVI/V C7t dize] vl3]
ostA dgror, AH. FEQNAY wFo] wAHGAFAS] HF A
Rustth AIE ATFENANE 7t B, F =EH A% vol9 FAS
HAs 1% FEVIO] md 7-8 mLA ZHAdE Zo® HuEHA,

=% &%H-9E (dose-response) A talAE, Soyseth Eo] 6308 &
FHE potroom ZEAES 1986dHH 196974 FHAF F9Ed, 5
mg/m3 °]g/m 1“‘“-4 =ETE o] BASAE W 1x=ETA HrT A
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Hu o] 712%¢] coke oven <29} 21149 tIZ2TFE b oz Ags o

= oA H7E Aart Filo] Fhdte - HAE 1Y
oA Adel g HY LAl AEFE-(multiplicative
interaction)& 4271+ AAH, FAAIAE COE(coke oven emission)oll 2] &
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A=A x=EAE OR=751¢0H sl 1xZ-1FARE OR=5812 = el

=



& F 9L AAEE RAolth ¥ olyd AsAE] tig AUt A
87} glon, FAHEA dAddx mEEojol @ BREoR :

2000 =0 5Ug Hrs AAVE A}%ﬁ}k— T AR AEAZZTE 7))
A ANE e 561999 22AE YR HrTHaA AFdE AT HY
5o dApAe wAEAgHES FHE 1 45-64A) 40.2%, 65-744) 515%=
=gk, A 270l g1 wW(0/0F) Bl 18 o) 23 &AAo] A& B5 A
E=7F 1.9-540 =4tk EaE

£
30,
rir
ﬂAi

N
o
fu
2 -
5
MN'

p

O
jm
M
™,
posh

2o =73t
of AYgHoz =EHA G2 AFF Lix} 20278 & DH&EEE sttt 77

A %2 FVC, FEV1, FEVI/FVC %, PEF, MMEF$} &7] FVCe 25%, 50%
2 75%A 1 H A HE7]71F<¢ FEF25, FEFS0 ¥ FEFHE 43t F=
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2) 244 EPILEA AIE FEAIAARAATY, 2010)

Z L1099 244 227 ZZER F2HJY ZIE YAz gFu)
Olr‘:— 476410100 HlFATe] AR AL FHEHES 102%, 1073 w9

49%, 1074d old 203 mREE 156%, 204d o] Akel oAM= 14.5%

95‘\0‘4 SHFN =E2HE TAAE 159%, B3 =&27dAE 134%2 Yeh)
Ao A ZSE JHANAME 144%S] HAHFHAALS FHES By

AR IS B F BAS Ay FdFo] 107hd o)A 207hd wlgl
A 7BF HFAAET TS fo] 2378 (95% CI 1.127-4.924),
203 o]l A 2.44w1(9%5% CI 1.1.237-4815)2 93t 275 BYch

TlEdEE AVESHS W, $HF =&Y A9 wHANT AT ] TA
WA 7E 718 B4 =2 HAE wwo 1.2541(95% CI 0.126-12.432)0)93 &
735 0.9691(95% CI 0.096-9.504)°] T},
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=¥, 2013)
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6 A SHCIR} HYYY FHAT(ASE 75 3XHE)

] 2AL 419 9 £ AYe s Y vaT 10089 71T
AAE  HaEAsigr. 49 ¥F Wxd AEL2  graphite furnace
atomizer”} H-2¥ 92453354 (Spectra AA-240, Varian, USA)E A}-8-8}o]
A8
| A $A9L Hawo A3 The ratio of forced expiratory volume in 1
second (FEV1) to forced vital capacity (FVC) (FEV1/FVC), maximal mid
~expiratory flow (MMEF) and forced expiratory flow rate at 50% of expired
FVC (FEF50)] o] foatA @okth #rls 2#E FAF et v
T HmEAME Ay, EdA7A FEVI/FVC, peak expiratory flow (PEF),
MMEF, FEF509] o] &4 olA waatel] ulsf fFolatA Sotrh BlEdd
o4& FEVI/FVC, MMEF9] B#o] st 2ot 8% & 5= 7]
= Ak AL HolA &AR AF W7t FEe 7St FAT F &
ABA7F AN S- Dol percent of FVC (FVC%), percent of FEV1
(FEV1%), MMEF, FEF50& £&W42 g3 AREA S Agsigs o 5 %
Pesrt S74ekel weEk FEVI%ZE 4skgith

A2 : B dFE B3 2L 4 Z2EAEY #HUT AdE F9dder,
H7% AAe 84 8% U7 52 2UHE s Ao &3 ZEAY 3§
1A 9FS dSsted =gol ¥ & dvkal AdE.
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1, 22hd =)

Ay

(4) $-1T2A IS E(FIZE T

014 99714 1,442 9] FIZEE THIG e o F ART}F dnE 2
Zof ZRaE S44 5841, REEHY PIWH dx=w 228 5 T 12577
2 HgF ArAE & 1684248 SRt §H9H FESHY Aole 5§

z4 w98 Aol Yx, URTel 9 FESHYEY HET
A gHgo] otk =gA AR 9T FREHY AbollE A7t f
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Hgoll} 400 odTINE BUG BRe BYTh MIRHIN Fd, A4,
ALFASE BAT F %FVCE $49, PR BT 498 $o 439

& Bt ¥4, 99, AAINFE 24T F 922 SHQ, REEHY
2% g9 #AE ngon, REERA TN FolsRch SHLD REeY

g AN A%, AAIAE Ed
S AT T AT e 1Y, FEEHY, g2F Alold] o7}t 9
o 0% 2A2 AR A%, AAFAE FAL BAY T w3
7)ol mAHlE S e] 315 REEHY 4212 Golsigon) ok A
4, FdoRWz  BUsigdch B g7 HEgwgd oxAe
FVC=-0.014%Age+0.143*Height(inches) -4.580, FEV1=-0.022%Age+0.101%
Height(inches) -2.313 o]tk €28 2404 dx89) 74 AEE 849
7 REEHAZ §F Aol7} AT A7) AL £HY D HEgo &
AF, W3 A, U4, 289 A5 38 23552 BT A2

}é: .

SR EE A B

o AQelME 96% =4 vl &3 Ao, HAANYAATS £FH T
4 s AL F=9 AR F 10WAC) sFEh Uuk goleA] A
sk WAHAHAG] 4 F FYFAMY B2, F 5 wFo] @y Y9l
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=25E 79 g3l 242 SAse =EFE NAER Foske F5 A%
o] AAA oztel Ay exrF HAY 5 QUrh AT B A &4 F =
zo AR 248 Ao| ol FA=EF(similar exposure group)ol ]
dale 22A 5 F 5% F 1MER AZF Ho SAHNUT & A9 2o
a%9 =% JFE Fore] 2 aF Fke 2EANA =T FE T3

[UO

= A5 HE H}Olﬂ"(Berksons bias)7} A B8R T tﬁ* Hjo]o] A= }_,:%_g_}
SHAd wHE Qo] mEsitL dEA Jok ¥ IFY HHS I IF
&3 22X v& $£FoE RAF A fd FEAES SN =5

X =

Z2 77 AR el Aut A x| g2 ¥ wF-UE B
9] 7+ (attenuation)7t =)o FolEthn LA Yrk

= 8AF w29 ABY Bacte AWAL 1 AANE FAEETY =
£ e o] 53 ﬂix}g—oﬂﬂ w20z BosE 497} 74 2EAE

X,

=t

2 B 6}-‘:‘#7‘% ?ﬁﬁ}b‘r.
2 BENAE FA =E-uhs #AE V] A% =% a5 A4 U=

AQAASAHARE o|&3te] B Hixl skt

2

At T WARE A9 B4 #9E B5Ho2 ¢ =29/t ok olH%@
Ao g FAIRETS T3] AF =



I ME2--11

2o BHolgt suEE daArd &3 A FANL AABIE A9
2o &89 4 7] i, M2 g8 EFog =& Hrpy} o]2e] Hu}
I EeEE A4S wlEEel AFe olyrth

71€ T8 diREL =27 ARIEFE Hriste J3dTE Exoz 3
7 4 =TE TESGH ol o Fo] gith

Tola (1988 TANE AL 22RY ARE welder,
plater, machinist, pipe fitter® #F3t% k. 97|14 plaster, machinist® &7
Aoz AR-HSIT Newhouse 5(1985) o dAFdAE &Y Z2AE welder,
caulker, plater, electrician®. 2 /3% k. Melkild 5(1989)8 %44 22419l
AYE o33 Zo] EFSHUTE welder, metal worker occasionally welding,
metal worker seldom/never welding, machine shop worker, carpenter, dock

e
P
(B e T
b
i
r

worker, sandblaster and painter, assistant and apprentice, office and
administrative workers, others. Danielsen $(1993)& 244 2249 AL
T 2ol ER5ATH welder, burner, metal worker, machine shop worker,
carpenter, transportation and production support worker, watchman, office
worker and foreman, electricien, riggers and dockers, coppersmith and
plumber, apprentice and temporary worker before 1957, special support
function before 1957, rustpicker, others. B3 F(2011)& ZAH4A ZZAOA
FxE%  AVieHY  #EAES  YolHE  AFA  welder, grinder,
machinist-manager® H5¥-E& 2834t



12 BMA STIYR ALES ZHAISE 75 3RIER)

(2) &Y 88L& F4Hew ¢ =5 H7

2429 Zo] F 59 =&2& FAoE IR dFEdAE HoE oA
o] ZJolR, A AR ORI FE ZAEGT. o YL 892
BA w5 $5L 2A5Ed $43 Q4 (determinant) 2 F-E-F F Stk

Newhouse 5 (1985)9] ATdAE FAFE FHoZ o Efel tha<f 5714
BAoz 29 EFE FUiste 483

A. Total

B. Confined and semiconfined space

C. Open air and workshop

D. Confined and ventilation

F. Semiconfined spaces without ventilation

Fedgeal Wd(1997)9] ZU 244 ATl daE FelA e &Slo] i
ghel 37k e Zde] uls] 18H] =& FFo] Eoth HulE FolA9
q9 80% ANHx=E7EE .%E’Jr“é}ﬁit}.

(3) &4 UHE FAo® ¥ =5 W

A 4% @] BAYA AT ARATAN A8 E|Qlel2 &
Aol e o NS 22 W] A3
o] A Fo| WATH: wle] 2HY2 L
d wsm F&9) Rl we A9 A .

S1909)9] ATANE $HAY xF MEY2E $7 Pl o
-%34 o] TR,



H1 339 k& mjEA

A

MMA (manual metal arc)-MS(mild steel)
MMA-SS(stainless steel)
MIG(metal inert gas)/MAG(metal active gas)-MS
MIG/MAG-SS
MIG/MAG-Al(aluminum)
TIG(tungsten inert gas)-SS
TIG-Al

5 34
TIG-MS
OXY/GAS(oxygen gas welding)-MS
CUTTING(oxygen gas cutting)-MS
OXY/GAS-SS
RESISTANCE (resistance welding)-SS
PLASMA (plasma cutting)-SS

ol

_41

Py WFA1997)Y Aol I7F CO2 £H(CO2 Gas W/MS), a7
HEAlE 84 (semiauto MMA W./MS), 2H¢18]284(TIG, CO2 gas W./SS)o.
2 ERotd =% & H/E9 I, 947 CO2 £40d0A £8F =& FF)



d3kaL A A4 of o,
?‘%ng»— H sy e, JE
= i, AFEHEL wzlLy} "HolxlEe EAE
ARG, F /NS BRYS o gAY A3t AAdEE Ae dotHth
3

Orlowski 5°] AF&3 A =Fd &g AFAUHELS o3 2o

EYAE FAR I Hrte AFE FALE @ HIME FAF
AHA

la) £52 Adoly AW wjEE o] 83 B2

1b) A BAe AA

lo) Agoly F7 e A8 B AHoR vag Age 24

22) AW AHE FE, g, JolzE E}Tﬂur oy, & =¥ 5& ol&3
7V EEe A

2b) AW #doly FEE AA

3a) Aol ¥Avt 5 AWE Fhe A E:éz-?-%— %%
3b) 4% dolzy} FEH F 7] ¢

e 45

4) Ao g ReAgld AXE AX{AY AA e HA7E

5) HWlo]ZLz}o] E (Bakelite) 2 WHEolA g4 Fe2€E /st A7F

6) Z=, B, FuplolE e AW A, AL FFAY F =2 59 ITE
o] &3l 24

7) BEolay F¥A] gold e A

8) M AFe A4k

9) AH FAte] &

10) Fn 224, &3 222 1) A4 452 Add =&dHe 4%

11) 242N HHF oz wEH+ %-F (bystander exposure)

CEL

>~1




1. 215

43 (20029 dTeA AF-=SwEY2AE 7S] A3 ALY, &
?j%’—?@, AAFA 2 AF, DHE7, VNG, SR, RS A, =%
g, GAGGEIYE AAES UY A4, A4 Fol dF 2AE ST =
g 3dzte] APAPSHARE o]-83t] Genrin (1993)¢] S YA =& ET

2o T WHoE 2L S =58 FUIIST |

=T 5000 TN A4 B 2As%S V1% 2RE e, =
1pl5 A=)} 2o] 2AYY F834, F2 AAUE, F8 F3890e BF3
Ak =g 5200000 AL AR w-SuEYA I== 0Ly 2ol T4 1
=Re AAsE, dAFbE, A%, dxd, 4%, A=, A, g,

AAEH, ARALY 11 BHYT, AL 1685, ARE HBRES 3190k

i

(|

codel 4 code? AF codel ZARS
1 AT F R 10 & 1011 A+
1 7443 42 Ry 4309 ANE
2 A 2] 72 21 s 2106 olATF
2 AR Y2 42 A< 4210 wj A
6 9% 47 44 4781 HE
6 SE 49 ¢ 4210 Bl 2j
7 XY= 22 =% 2202 PREA
8 Xl 8] )%} 42 A4 4210 B A
9 = 47 43 4781 57
9 EH] 36 AA 3614 AEHA
10 AA=Z 22 =% 2202 T
10 MA=A 36 A 3619 e
11 AR 42 A1 4201 T
11 AR Y 43 iy 4309 s




16 - &M Eednt UGS FHAT(ISE F&F 3AEE)
=%k 52000, 2009 &Y AF-xF WEH2 T AFolA e FG
FA, W, AMSEA, 34, FGFITH Sl 2A8M FA=ET(SEG)S
TRk
Agsand s HeE
% ‘ }'}‘0}—'};{0}
g@)lré Ao " 7 e3R8 & 4 3’3;;’“3 U
Ej} s YA HH Xh:
. s‘ﬂz *} — SEGRE

& 4 AHE Ay fike i SEG code
Y 44 C0y 87 e 34706
&2z 24 CoiA Mo 34706
E| 44 Co84 Cr 34706
27y 24 o, 83 N 34706
AEE &3 CO84 1 34706
BN ki Co &4l Lk 44706
SEY 24 COx8-4 Ma 14706
= I ¢ cr 1706
e 44 CoE3 N 14706
e B #4 o8 £ 54706
oz 44 €O Fe 54706
iz 2 o Ma 54106
e #A Co 84 Cr 54706
a1, AR-eE fEYX T ASA=SR)




FFES 0108 AHAE o2 Fg3 dAFE &4 AR Ao
o FAF AES APsATh oo wEt FxE7 ddFae] AAC o

3 I A+ (Koh, 2014) M= &4 Y (Arc welding), 35 (Tack welding), &

HCutting)®] &AF EFE ARG ol WAl 71 ded Fele Hr)

2, =99 520019 £AY AF =S EY2: AFdMR

1-8-8te] Hl=g AHE AASIAT AR o2 e v ERE FFUe Wo

7w AX =EE & WgEA] Zethe @471 9ok

o



18 - ZMA STAUK ALY SHHT(ISE 75 3FE)

I. 9494

B AFE A IAZTEES VEoR 3F oA AANAF F A=dd
sl AgF 4 } 47} A& A FFHY ARE o]&UH. ZEE
RS b J 12 e g8, 4 5d § dx2&FEVI/FVC) 5% 4

2 ARnE oo é-‘é Z 5%, 2T 3 3% gty ARE 9 74 2
o4 of 1,5oouﬂ o] Lo, YAE B%E TG TIEY YHL w5 &
A9 20008 o4, FHdo] HHol ohd REEFY 20009 o4, HET
20009 ooz BEE FQIn olgd ZEE DAY AAAE Holw Ha
6ol mav|zio] Bad Aoe oHn.

2) AFA-25E U7

4N

dAIE FATE YA 712 oflet Z3iTh

O A

@ 2AYPF FAAE 55D A F2 A" JRAA

@ A7 Fo E FHRF T A

@ Hz PFT A3/} AAAHETA 2 APAE- ATS 7hoj=ekle W5
A



o)A ATE YA 7|EL ofeft Zo] WA

@ di=z - Hd4 E%ﬂ %Eﬂ%iﬁ_ H &2}

E]r)ﬂ A& %71‘3% CEla= %71‘3%1-‘11 AT, Hﬂﬁf A7 EHEFA =5

844 Foke Aol AR TS FA &g AR sy
Lk o ]“r“’ﬂ tﬂ ZToE A4 387 FIAEL vx=EAE

PET 237} A% AHAFJA 2 AEA- ATS 7loj=glele

e FES @4 AAE 9 A5 AAVIES ol8T &+ 9

T UEE AA S

2 8k AgAYge] AAE o 2MAY ZEAE GF] EEAF)7

Zlite 2 o] ofo 2L FAAAE
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ugba] 49 e olgddtE F 9g otk 2 AFFEHEE B=

o ES o A 7l §e BUE %] A3 EFEY EHE 59
| AET Holth

2 259 AL 22 L B30 2AEL VL] MTIUE L A
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o A% 5%Y AAS ATAET dd BN AR Zolth dAUE
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A= AApdsel s BEEHD Hrlsol AAHez 398 o #a
ot oM o Al g 2AHE FAEAT 4 HET FEHEE 1009
T ARE =o] Bokal, §H FFRE I AR

4, MAILAL

B gyl disiA A, F 5 dAg AARAE AAE A
Z A FA ARl 9FE A w3 F4 SFVIA Ado] g A, 2F AR

8 A4 59 A2d&] gl A T A7l FH4E A Atk

HAEF HAY] oS4 Knudsond] & AHEsl9on, AA dEL S35
3tgth AA FRAE wd8A HBHEVC, forced vital capacity), =84 &
o] = %(FVC -predicted), 1% =¥ Z7]FHEFEV], forced expiratory

Z (FEV1-predicted), 9%&
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2) H&F AARL A4
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26 - ZMA SEARA HYYY SHAT(IZE 72 L)

2o ez AR a&sEch d7ATE NN FAR SR

3) J&F AN A= #E

HaF A gl gg A9 AN Ry A AT Al
g8 AEAYES AGARAATIY AedE JEeR AP AR
fE 7t g4 FeaThol AFAE 4 W F A7 AYATT AR B
sto] dx AHE R E AR e 2 WEE vE 2.

(D A=de B7F 7=

7b. A REE B A4
@ A AAL Fae 2%, F5, 7%kl A asE GE A
B A o
@ HAT F305712 L/Sec)& L@ 1A AA] o F
@ BAA AAste] AHgshe FEEF(EEE)] A AR

U AAgEE AR 2 B3RVIE 35 4 AR
@ AA A dig AL A AE71E WS A o R

- F2 7% g A SEVA AEY] 9%, 3AY " A4

g, 49, 24 A7 F99F, 4 5§ oAF, A4 2FIH T4
A%, @A 7271, 9%, 71BAE T SEFNREY A7, HZ FE B
AGAR N7 AR, A7 ALF AA B AR
@ A A FAAA] AAE AA(GEL A, A AA) 715 AR
@ A AR Aol dig =¥ AL(F=E, B, HEXR)
715 A%

o A A9 Bd F5
@ AA AFA 2 A WmEA Eojd o F



@ A F 710 E= F7] B4 4%
® slol o3 AT e ofn
@ 37) §934 A gPg By o

© 1% (Platean) = of 5
@ izl +S 2 2 Ay A4 o8
oh HARY AdAE wg g5
Jhel Age AARFNA M & XY =84 HEHEVC) Z
YEFHEFEVDe] tgo 2 & X9 =84 vk 2 Iz
o7} 5% ol T 200 ml oJu] ofF
ol JHARRE AT HA AASF 5 3
AT AEAl e 39 AAL A7 $ AL T8 AA o7

N

7. AA2e HE

EE ARe MEoR Hude s dFez dH, SAE ddo]
A5E A% B} F7] ZIES Ve nlds g



2 a7 449 75 A4 @ 209 BAAS Jobus] 93 MEEA &
AR, BARA, SRR, 2428 0ARNS SRk o) ul, 7ol
sol HAE S9A JBE dopiis] s A7

59 AWEAEFYS), FAAT L FABED), ALY
F2 AgAU & BAF :

o
2
)
i
s
X0,
X
T
of
0‘?‘4-(5

g Arstged, o W &3 I¥YHE A%, F, BMIo| dis] HAsH
Azatgieh 1 Yo% A ARE wEoR dtof AGF dqF4E AEs

HE EARNL §95FE 005 7|FoR U= HAAT P e, SPSS 220 H
o

o83 Fasteit.

44T 43 F =& F24 da Brksr] A8 Ul 249 2002-2011
Y B9k YRS AARE FRAAT AYBESAAERE U AA4RES
71BN FPa AT FEAT AAFASEL 1d) 23] FAHIT
C28F 232 MCE ZHE o83 AZeE o8t FAHNL, THFEAH
€ B3 BAHUT FAATLE 623 o] el

2) =& 1§ BF ¥ A7 B4

et

ZJaA S o oln] AAAMAET e A3 2970 A} #9/F 7 (process)



T, 7w - 29

o

fr
HE
e
)

of Yotk AW olefF BHE UE AAE] gEo] A
E BHoN FEa)E ourta wustdth webd, AQQAREA} 0
UF, 6%, 5IF0E A5 oAl ARFIANT AT (ob)E 2914
7 ARFHGEE 4708, 32502 BFAAT. TIG 5 54449 A9
3

347t Aol EAoA g u#dR &)

o ol

r?i o
AN Heor Ry
N

o2

3) T EFY L E3 elasticity ¢ precision?] AAF

AAUAASAAZY HF FAE BIAFTEEE st glo] 21 W3
Aol ARSI Th FHBASAHAES] EAE2 9 (variance component) T1E
7+l Wol(between-group variance, pgdl), IEU  Z2Azke] o)
(between-worker ~ variance, w0), SEAS] HHE =Hzzie]  Wo)
(within-worker variance, ww6)E 318 4= glt}. olglsh Batagle E3wy
(mixed-effects model)& ©]-&3t A=t & £
U3 2

log(Yi)= intercept + year + between—group; + Dbetween-worker; +
within—worker;;;

A7IA iE IF, jE 24, k HHESAS Yepg

Contrast (elasticity)® &It 24 38l #S ZFol 2890 & &
=7k YEhlle A5 otk tE3t o] a5 (grouping)e] F BFE 19
7V 0~1 Abo]l & et

Elasticity = pc02 /(502 +wd2)

Precision ¥ 233 Ao] Guh} Q@A) =S = X5olth,



30 - ZHA SHFRIR 7YYY THAT(ISE 75 SHUE)

Precision = 1/sqrt(ew62/k +sw2/kn)
A7\A kE 28W ZBEASG nd ZEA F UHE SAZSE st

714 ES elasticitysh precisiong HolE #FE A% 4] AP

%
g e AUYPES Heltn 24 ok =, AT A xF-SBA
o 74 &A% A dehdtn 284 o,

4) £F-dr-g FAQ o] g F7t
o] Z+#(attenuation) SA19] WY oA wie] T
d#lA gtk o3 WY o= SF-ukE BAE WA Zsl(attenuation) Al
&, o)8E 4ol g3 SHF =& HEFY] duAol H
BEt WA = o] vYEbd & AUk
oldd HHEIe ZEAES AH FAS =FFE Fose
(individual-based approach)o] th&<] 2oz FAE + Utk

[e]
745

B Ayl go] 259 Hds 1 aFl £3 /Al z 5
oJ3tE 74 $-(group-based approach)E Th9] Ao ZAHEHAE FAL + 3



H
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32 RMA STIYR} ALAS FHANTSE 75 3FHAE)

. |9+43

E ATE 2013¢ 5€9%E AFHNY] W2 AR ZZES 75T VT
& Bax ZFA A<l 20159 109 3097k oIt 2d 693 st gl
A4 A&For AFRAAES mom ok 20143 BuA FPANEAAA F
A9e 156389 FAAE A5t &4} Ad #HHo| Yv S2A 121%
& AQstgn, FRFS B HAAET FATA 186%8E AQlsti ZHETH
t 1,2578E FF £49 ol8stdtt 2016d BuA AAGAHCN = F 2139
B FIME ASHAL o] T FRFF EE HARES FAER T2 409
S A F 17308 ARE BA8AT
T3 o] FZE F o]&IFed A HEF AAISE FUstd G
o BE Z3E 7499 94 o)A EE olFARAA AL AdAel 3
A = @4 8% ARE FHseH, B a4 ddez2e 1730
W, AT Qe F 4206709 AsE FEYT 5 RuA 9 7eEAY
A2 173049 7P H2 ARE ol8dgla, AALY £4L &%
4399 HERHY, 283 e vasgt. FHRE7Ie 23
T 334 A5FY Y A A BFAEFH AL 5L FHRE
A2 ALtetqoen, & #ZAdL 25095803t

O

rid

L
o ofl O}U‘l
o
frtl

o)

——JJJ—'
e

OPN
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T 2,139% sM HS

Excluded: 40973
AR AAAT F4%

SHY

669

2
B
=

(o)
=
ol




Z 173049 TR F SHDL 669 (38.7%), FH-44HY 4917 (284%),
AREE R 2T 5707 (32.9%) 0] Atk | |
Ao FHFrEFAUAE &3 SEA 465619304, FE & =R
47.48+10.324), AH-4 QRO ZTFE 36736542 el 17k A Afolrt
AT ol EAZCE FY5UrHp<00l). Ve &4 170.38+6.08cm, T
2749 16967+6.15cm, AHEA EUET 174655 7lcm® w7+ #-23 Xfo|7}
AR THP<.001).

o] A3Z wlgo® slo] £HYY FELFYY FuARH dxae 4938
o] zHol7t Qo] olF EE EAS 30t} 40 ooz Yol AT

m6, ATAIRe] Yyts =4

Variable Group P value

+44 FEEHY o) &

Number(%) 669(38.7) 191(28.4) 570(32.9)

Age (years) 46561930  A748+1032 36734625 <001
300 ol& 172(25.7) 129(26.3) 466820) <001
401 934(35.0) 133(27.1) 62(10.9)
50t 927(33.9) 177(36.0) 39( 6.9)
60t ol 4 36( 5.4) 52(106) 1 02)

Height(cn) 17038608 16967615 174654571 <001

Weight(ke) 6353:066 6821043  7491+1026 <001

BMI 03584277 23681261 24624282 <001




M, Si7za}- 35

37 B @AY A8 2L el ¥ 2EAe S oe ng
23,
BT, ARl we

Group
Variable P value
' - 239 dRrL34 iz ‘
A = A4 289
Sre=y 523(79.1) 362(76.4)  459(81.5) 126
R 128(20.9) 112(236)  104(185)
271 50(36.2) 31277 48(46.2) 485
AHF 1(0.7) 0(0.0) 1(1.0) 673
T A H A 8 0(0.0) 0(0.0) 000.0) -
A4 3(2.2) 2(1.8) 10(9.6) 022
a9 14(10.1) 12(10.7) 14(135) 875
HH 7(5.1) 6(5.4) 9(8.7) 706
713A 4 5(3.6) 2(1.8) 5(4.8) 659
A4E 11(8.0) 10(8.9) 2(1.9) 035
AZAE 12(87) 6(5.4) 4(3.8) 234
7]} 35(25.4) 21(24.1) 19(18.3) 157
FEAY
Ty 518(785) 364(77.0)  408(725) 042
As 142(21.5) 109(23.0)  1565(27.5)
7t 2(1.4) 1(0.9) 3(1.9) 660
T 9(6.3) 9(8.3) 28(18.1) <.001
= 13(9.2) 6(5.5) 9(5.8) 654
B3 21(14.8) 18(16.5) 4221.1) 001
A% 2(1.4) 2(1.8) 0(0.0) 340
7} 101(71.1) 78(71.6) 93(60.0) 805
A GFEELHF
S8y 540(81.7) 383(81.1)  503(89.3) <001
A& 121(18.3) 89(18.9) 60(10.7)
NBASZA(ANZ7S 5) 22(182) 12(135) 7(11.7) 059

71Et 99(8LY) 71(86.5) 54(50.0) 003




36 -

ZMA SYNYK} HZHE FHTF(EEE 7E REE)

FARE $9UT FEEPY AoldlE EATHCE T Hol7t U
O p>.06), dIETE Ee Al 7 el vFARY H&o] FATHLE
g Zol7t e Aoz AZHIITHp001).
H8 AT gRte] EA=
Group
Variable P value
£H4 FESH 2 e
Never smoker 122(18.2) 95(19.3) 223(43.7) <.001
Ex-smoker 201(30.0) 150(30.5) 117(22.9)
T w91z 16.21+£8.98 16.20£8.08 10.76+5.92 <.001
FEFEHED 14.32#11.28  14.21£9.95 8.88+7.31 <.001
Current-smoker 346(51.7) 246(50.1) 170(33.3)
T FaIz 18.54+8.13 19.25+9.93 14.2745.83 <.001
FEFE) 1598+9.27  16.79+12.08  10.79+6.16 <.001




849 FRo HET F8o) U@ AR SHF 2RAE 5 265Ho|dT.
7 A Best 2o

H9 849 3% W HEF XN8E
Variable :jfj) i—fj;i% P value
44 =Ed5(year) 22.69+10.57 21.80+11.58 0.514
4 3%
COo2 112 (79.4) 111 (89.5) 0.025
b ) 29 (20.6) 13 (10.5)

Ho FEE(%)_ 98.94+6.62 98.03+6.97 0.280




5304 2401 ol 37 BRE A Sgen, MY Sael §42
AN 27.4%, FEEHLNN 27.0%, A S RAETAN 206%E RIS
W, 554 AW B4 B 8% vH, 1w WAL T Y

£& 6% mRroz Al #3He Aole AT

B10. 3271 B8 R¥E

N(%)

249  REEHY  dgxET
4 P value
(n=669) (n=491) (n=570)

2w A

e Hel & 180 (274) 129 (27.0) 166 (296) 592

>
Y
jam—
(L
)
Y
N,
e
5
El
o ¥
s

A7), FE =22 49

o] AAFUN?

AR o3k T= FAA B4 76 (475) 42 (385 60 (405) 218

A 147k

& 4 ke A8AE
8 (72) 3BT B 62 585
) Sk 2 ( (7.8) 62)

g7k ¢ Aol YAFU7N?

T

QA o8t == FAA 54 31 (674) 19 633) 21 (671.7) 918

Ad 14z gokEel veE 71de 3
Mg ol sHFUA?

RZNGRY) 18 37 25 (44) 532

5344614  279+307  2.31+140 113




}ol 1 20.2%, FE-&HA 224%, dlE=ToNA 289%
4 FHELS 1% s, agn WVEAYY] F4

E11, 30040l 2571 5% R¥E

N(%)

£3Y  FELEY dUxd
= P value
(n=172) (n=129) (n=466)

Ad 147 718 @3 JdA ded A
7], 8 Ee I9HY 4 BUF A 49 (92) 28 (224) 133 (289 35
AFH7?

YA ofst EE FAA 3d 184500 5(2L7) 50 (417 153

Xlk{r 134zt & 4 9 7ksdA A8AHA

ARA g5 BmE FAA 54 7 (636) 1(250) 16 (640 322

A 147 Fhel ves 713E 37

9 o BEU 6(B5 5369 0643 8B

800£0.06 5504636 243£1.45 090




249 268% FEEHY 286%, HETolA 31.3%
2 9% ol3}, 1 WAV|AANGY 4

H12 400 ol ZEI|H B¢ fHEE
N(%)
L4749 REEAY dxd
ZA P value

(n=497) (n=362) (n=102)

A 147 #2718 g3 gA g2 AA
7, % rx 3HY F4€ 2940 9l 131 (268) 101 (286) 31 (3L3) 629
AFU7?

A gt i F4A 3 58 (483) 37 (4300 10 (37.0) 506

Ad 147k & 4 o Zkgelr] ARAZA

36 (7.2 31 (86 6 (6.0 608
G A 2E7h v Aol AFI ) 3Les 660

ZgA] ot mE FAA &4 24 (686) 18 (692) 5 (833) 760

A 197 FOkpel deE 713e 3

28 (56) 13 (36) 4 (4.0) 368
ol SHFU7?

YT T A&Hoz

7 4684538 1.89+1.07  2.00+0.00 442
5L AAFU7?

o




T, 47200t 41

o
FHEL 6% o3k 9@

S0l S 211%, FEERY 274%, ulERTA

4 fiEe

2o 7F gl

8% ols}, 28i TA7|HA A

B13. AR 3871 3 /¥E
N©%)
49 REeEd gz
ZA} P value
(n=547)  (n=39%6)  (n=287)
A 19 Wl g3 A e A
7], = B 93 F4E 2940 A 146 27.1) 107 (274 83 (29.2) 803
g2
ZAA] o5t e FAA 24 57 (449) 34 (378) 29 (382) 489
A 12 % 4 W helA) A7
37 (6.8) 2 (74 17 6.0 176
b kg Aevh @ do) AR 4 1760
A94 o B F44 2R B @4 1562 11638 98
Ad 142 "ORDel et A3 3
A o)y HESU 28 (6.1) 17 (43) 14 (49) 852
o FHo] dA&Hoz |
+
WEal 99leute 071637  276+331  1.75+0.89 147




AR M E Hg S0 S3HY 289%, T 260%, thEwlA
268% ©li, THFA AWE T FHES 10% o), 22l W71 AX 9]
]

N(%)
He  HELHL 2T
=4 £4Y  HFESHYL o P value
(n=122) (n=95) (n=223)
A 147 4718 g3 JA ked A
7], 28 =& 3y F4E& BelZol 91 35 (289 22 (B0 59 (268) 815
REFU7?

AGA o3 EE FAA 24 19 (576) 8 (421 23 (4.1 441

At 197 5 2 W JhEelA AAAYA
11 (9 .6 13 (59 .398
4 s 2e7 @ Aol IAEUA? @O 568 1BG6I

Al o3l mE F24A 5 6 (6000 4671 6 (60.0) 991

A 192 ool teE A3 3
6 (5.0 11 9 41 296
2 9% AE 00 ) 9ay

T el AFHEE R 041 300:000 2574151 843
00+1. .000. ol ’
WB dlFul?




3. H gk ZHAL

AGF GA A AAARE ol 2Tk =AY I BF 4470
R 1027%elgom, 92ge BF TBH% 239 96.05%0I Uk

E15 HEF JAX] J1&8AT

Variable FVC(£) F&)—p FEV1(2) F%E/Zl)-p FE\Z(%)F Ve FEV%E)V Cp
N 1,640 1,640 1,640 1,640 1640 1,334
71897 445 1009 350 9.84 7844 %573
% 450 10185 355 9767 872 96.05
ZEUA 067 1342 059 1267 6.45 767
Z9 447 100.00 353 97.00 79.60 97.00
1 9] 496 890 424 94.00 52.30 62.00
3k 2.45 67.10 150 49,00 4370 55.00

&k 741 153.00 574 143.00 96.00 117.00




a4 - EMA SSIR ALY SHHTIEE T IFNIE)

AZF A Age ofde Aotk =84 AZFL S, A, d
ZToA 2 &x]9 103.4%, 103.9%, W1%E Ho] &394 FEEH Yo

EZRT 900D, A2 27 77.8%, 76.9%, 81.6%E He] FEE

AA37 LA Y0 gETRT BEtHp<0.001).

H16. Mg FA]

444 2EEHd =
Variable (n=635) (n=482) (n=523) p P

mean+SD mean+SD mean+SD
FVC(#) 4412068 438066 473061 <001 UERT>EH=FELF
FVC_p(%) 103431371 103.86+1460 98071097 <001 SH=RELHA>UZT
FEVL(£) 3.43+0.56 337058 385050 <001 UIRI>ELF>HEELH
FEV1_p(%) 98381341 9816+1350 96.34+10.71 0.014 LR>Y =T
FEVI/FVC(%)  TI75:638 7691658  8159#540 <001 tEa>43=%884
FEVI/FVC_p(%) 95.43+766  9498:811 98744633 <001 WET>EH=FE&H
FEF25_p(%) 928542085 91432199 94822105 0378 NA
FEF50_p(%) 89562689 8408+2537 90.15+2579 0011 UET=EFH>HEEH
FEF75_p(%) 702412526 63312421 74282485 <001 dlET=&H>FEEH
FEF55.p(%)  8502+2637 8316+2533 919242134 <001 WiZT>EH=F&8&3




M, eimzut - 45

0] HALF AAL AFE oleet ot ¥4 A Fe L4449 REL
He, dx&ToNA ZHz &9 98.7%, 97.4%, 6.8%E Kol f935 xtol7} ¢
AL, WA A2 77 795%, 80.1%, 82.3%2 447 RELHPYo] g
THT 2 TH(p<0.001).

E17, 30T2] Mg A

444 FEEH4 2
Variable (n=163) (n=126) (n=420) P AEAA
mean+SD mean+SD mean*SD
FVC(2¢) 4.81+0.64 4.81+0.66 4824057 0990 NA
FVC_p(%) 98.66+11.39  97.39+1049  96.83+10.06 0.167 NA
FEV1(2) 382+0.52 384+0.53 391044  0.003 dxz > 84
FEV1_p(%) 94701190  9441£1053  95.70+10.08 0.373 NA

FEV1/FVC(%) 7948+6.11 80.05+512 82274536 <001 |ERE>LAH=FELH

FEVI/FVC_p(%) 95.82£7.66 97.40+6.33 9314625 <001 dza > &4

FEF25_p(%) OL17+2039 83841825  90.12+1743 0.756 NA
FEF50_p(%) 87.99+2529  8355+21.00 85.27+1863 0475 NA
FEF75_p(%) 74352480  T280+2257  76.25+2085 0.790 NA

FEF2575_p(%) 86.0212341  8850+21.37  92.88+21.25 0.004 dza > 83




46 - ZNMA SYFRUN UL FHANISE 75 IRNIE)

40t oo HEF HAF Ade obdligh ZUTE =84 A A,
Baxme gzddr 247 439 106.1%, 106.2%, 1028%F Hof ztol7} ¢l
3, wh AxEL ZA7; 77.2%, 75.8%, 188%E R FEE&HAIN AT

B} frelsiAl w3t (p<0.001).

o 30
=
PN
M

w18, 40T ool WYL ANK]

434 2ReHd B,
Variable (n=472) (n=356) (n=101) v AEAA
mean+SD mean=SD mean=SD
FVC(£) 4.28+0.63 423+059  437:064 0129 NA
FVC_p(%) 105.08£14.06 106161516 102.84+12.88 0.117 NA
FEV1(£) 3.29+051 3.21+0.50 3441050 <001 SzT>84=5E8&4
FEV1_p(%) 9965+1368  99.49+14.18 988041266 0.853 NA
FEVI/FVC(%) 77154637 7579668  7884+458 <001 vlET>EH=FL&4
FEVUFVC.D(%) — 95.30£766  94.23t846 9642588  0.063 NA
FEF25_p(%) 9335+2099  92.04+2278  97.86+22.73 0.205 NA
FEF50_p(%) 90.04+27.37 84202633  9331:2026 0012 UERT > REEH
FEF75_p(%) 69.0042529  61.07+2408 73012724 <001 UET > FEEF
FEF2575_p(%)  8452+27.76  8L02¢2649  8520£20.73 0.264 NA




FHol ol HEF HA Ayt obet ZUTh FETOA =84 HEF
44, Y, dEIdA A4 529 1032%, 103.3%, B7%E Ho
|59 FEEHYl dE2TrEY %<0, 4x&2 47 775%,
765%, 8L0%E Hol &4 U¥ FEEH Y] dE2TrT W3krHp<0.001).

m19, TARY| HYF FNK|

434 2EeHd S
Variable (n=521) (n=389) (n=272) p AEAR
mean+SD mean+SD mean+SD

FVC(£) 443068 4.33+0.63 4724060 <001 WERF>EH=-RELH
FVC_p(%) 1031741348  10327+1425 9868+1081 <001 {H=HELHA>YZRT
FEVI1(#) 343056 3.36+0.60 3821051 <001 TEF>ELHA>FELH
FEV1_p(%) 97.72+1336  97.29+1363  9641+1083  0.396 NA
FEVI/FVC(%) 7745655 7653664 8098522 <001 UZT>EH=-HEEH
FEVI/FVC p(%) 95104794 94661823 97944596 <001 =T >LF=2E8&H
FEF25_p(%) 920842112 90.20:22.31 95832251  0.169 NA
FEF50_p(%) 832342730 826442547 906642778 0017  HEFT > FELH
FEF75_p(%) 687642508 613842340 73312338 <001 TIERT=§F>RELH
FEF2575 p(%) 83882629  82.05:2563 915942216 <001 TIZF>LE=FEL7




48 - ZMA STAYR} 7iZGY FHANISE 7 33EE)

HIEFATOA =84 A832 §449, #2849, dETdA 47 549
1046%, 1064%, %A% $4 93} $EgPUo] BEFurh F8A Fya
(p<0.001), =& Z}7Z} 79.1%, 7185%, 815%F Hol &3d7 T84l
AZZRTF F9l3h ETHP<0000)

H20, H|EAZo] HEE AKX
|4 &4 2 i
Vatiable (n=114) (n=93) (n=204) AEAR
mean+SD meantSD  meantSD

FVC(2) 4.32+0.66 4.38+0.59 474064 <001 tET>EH=FEE&H
FVC_p(%) 104.63+1469 106351581 98.40+11.13 <001 &H=FE&H>U=T
FEV1{2) 341+055 3441051 3854048 <001 HHET>EH=FE&3
FEVI1_p(%) 101.40+13.30 101.81£12.37 96.33+10.78 <001 SH=FEE&H>Ux
FEVI/FVC(%) 79114537  7846+610 8146518 <001 dET>EH=FE-&5
FEVI/FVC p(%)  9698+59%  96.35+748 98031583 0.179 NA
FEF25_p(%) 96.37+19.27  96.23+2016  92.37+17.15 0630 NA
FEF50_p(%) 956812363  8960+2438 8391+2064 0216 NA
FEF75_p(%) 77.04+2507  7085+2598 766412846 0.332 NA
FEF2575_p(%)  92.36+2698 88.37+23.38 90.55+20.14 0616 NA




o, ¢izdat-- 49
4. HEZ g HARo FEE2 F= 20
ARE ZHIE x84 AE8FE 1Y) st olgel Ze ¥E IAA4EY
o % =84 A8FE Aol BSFE, 2HI|0 AFE 03 s
FEE Uehdilen 393 FEEHY AtoldlE 2ol7t gl
H21, A¥E Z2RIRME % =3 mgd
¥
oH71 AYTE 304 o8t 40t 50t 60 o)
45 97.49+1089  104.31£12.14 110.19+12.96 121.33+24.34
100? j{i FEEH 96711072 10426£1536  109.07+1581  11950+16.84
P value 624 985 790 910
&3 100531155  99.93+1239  10826+1421 111.50+28.34
;83 :::j BEEH 98274937  10029+1240 107.36+1581 110521825
P value 324 850 192 939
&3 102251707  103.24+13.07 106.13+1364 1175241642
209 o FESH 99331762 104401142 1054041513  116.34+14.74
P value 818 702 688 mn




50 - ZMA SUNUR ALY SHHISE PE 3FHE)

79, BESALY FVCp08) A0 9P FE 2US vAT F 7
o] Aolg Gojir] 3ol MY AARHEG AASRAN. AHo] Ml W
2} FVCE Zasidon} FVCpeoE ofle 2/ e nger, §9,
9%, BMIE 54T ¥ FVCp0)E 2% f% #AE Hwolx %3,

m22 =2y YTl IS Tk 2

rO

FVC FVC_p(%)
P P P
T B 9% CI value B %% CI value
A7
444 -0067 (-0.154, 0.019) 128 -0130 (-1.957, 1.696)  .889

nE&Hd  -0068 (-0159, 0023) 145 0019 (-1.903, 1.942)  .984

9D 0.001 (-0.002, 0.004)  .401 -0.060 (0125, 0.005)  .071
Age (yrs) -0.030 (-0.033, -0.026) <.001 0472 (0.396, 0.548) <001
BMI (kg/m2) -0.003 (-0.015, 0.008)  .587 -0.248 (-049%, -0.002)  .049




M, HRZE 3} 51

30tie] 479, RESFLS] FVC p%) AAA] JF& 5= 291g BAS
7 ekl 48 IARML ANSUT F9, 99, BMIE HAF
FVC D% GHe $old MynAE Holx g,

223, 30T)e] =3y HgYo] ¥P2 F= Q9

FVC FVC_p(%)

W B %% Cl o B %% CI &
SREaY
249 0056 (-0194, 0081) 422  -0510 (-2862, 1841) 670

FEE&EHY 0065 (-0210, 0.080) 378 -1403 (-3879, 1.072) 266

FAGE) 0004 (-0.004, 0013) 327 0059 (-0.093, 0211) 445
Age (yrs) -0.020 (-0.036, -0.003)  .019 0158 (-0.123, 0439) 270
BMI (kg/m2) 0007 (-0011, 0.024) 463 -0124 (-0422, 0.174) 413




52 - AMA SYIYK} 2YEE FHATR(FEE 75 RHE)

409 o3 $HY LR FVCo00) BN FFE 5
nAs] Asel 43 4

29e
BAe AN99T §9, 9%, BMIE RA® ¥
FVCp(%9)9) Ghe %8 AaAE nolx Qg

H24 40T ojito] LA WYt &

dge FE 9
FVC FVC_p(%)
W B % Cl T g %% Cl
A T2
289 -0048 (-0182 0085 479 0410 (-2706, 3520 796
Mg -0053 (-019L 0085) 450 0770 (-2447, 3987 639
gz
FAZE) 0001 (0002 0004) 487  -0072 (-0.148 0005 065
Age (yrs)  -0024 (-0030, -0019) <001 0534  (0.400, 0667) <001
BMI (kg/m2) -0012 (-0.029, 0004) 127  -0369 (-0.743 0.005) 053




FATIN $49, PREHL) FVC p%) AAA) 932 F= aqe
Qat7] glske] 1Y ANEAL AxSgTh A, BMIE BAF F FVC_p(%
o Ghe HA8A gy,

225, Bzl Y Mgwd] ¥%e 5k o

o

FVC FVC_p(%)

w4 B w6 b 8 %% Cl T
g7
244 0100 (-0211, 0011) 078  -0918 (-3264, 1427) 443
RE4HY -0115 (0230, 000D 051  -1124 (-3559, 1311) 365
gz
FAG) 0001 (-0003, 0005) 567  -0046 (-0127. 0035) 270
Age (yrs)  -0031 (-0.036, -0027) <001 0447  (0.3%, 0537) <001
BMI (kg/m2) -0006 (-0020, 0008) 371  -0307 (0599, -0015)  .089




54 xMA SHSRR HULY FHAT(ISE 75 IAUE)

HZATNA S5, FELHY FVC p%) AR 9 FE 8=
2gsy] et Ay FFEAE ANtk 4%, BMIE HAR F

FVC p(%)9 G o8k &tttk

m26, Mol =2y Hgdel 9% F= o
FVC FVC_p(%)
EE 5 owwa P s owxa
78
849 -0111 (-0276, 0085 190 0131 (-3344, 3605) 941

npaxde -0043 (-0218 0133) 632 1879 (-1.799, 5557) 316

ie)
PN

T
Age (yrs) -0.025 (-0.032, -0.018) <001 0503  (0.352, 0.655) <.001
BMI (kg/m2) 0001 (-0.022, 0.023) 960 -0146 (-0621, 0.329) 546




oI ¢+@at-- 55

9.
=

£E st &4

4, PEeEd T 5%, 2RI A4S A2e Fad
= Fde HESIH
m27. AYd 2RURNE 9xe
(%)
ik
LRI AGFE 309 o8t 40th 50t 60T o]
44 79.436.68 78.37+5.22 74244654  57.93+12.33
ﬁ)%_ ‘3{% e 80.18+5.22 79.07+5.33 73404526 72.40+755
P value 401 H42 611 110
44 79.87+4.66 78.54+5.83 75.94+5.85 70.83+6.40
%83 :}g 24 79.64+5.11 79.01£5.12 75.07+6.32 71.33£5.48
P value 825 082 531 883
&4 76.95+7.54 78.60+5.62 77.21+6.01 72.06+7.63
204 ol FEEH 81.57+2.34 76.21+4.95 75.99+6.55 70.11+853
P value 348 070 127 362




£, FEEHAY dxgd 9Fe F= 2US EAI %3}04

NS AAsgn. d8Fd 4288 £ APBAE

nglov, F4,
BVES 2% F FEVUIVCS) G £4400] 110-0007, $8844
LTRAp<00DEA FIE S AFUAS Rk
m28. Uxgo] ¥ F= 29
FEV1/FVC FEV1/FVC_p(%)
e P P
Lk Vel 9% CI value B 9% CI value
A7
44 -1.141 (-1.975, -0.307)  .007 -0905 (-2.277, 0467) 196
BEEAY 1752 (-2630, -0874) <001 -1.156  (-2584, 0272) 112
121 Bat
FAGE) -0017 (-0.047, 0.012) 250 -0.004 (-0.044, 0.036) .83
Age (yrs) -0224 (-0.259, -0.190) <.001 -0.140 (-0.188, -0.092) <.001
BMI (kg/m2) -0042 (-0.155, 0.070) 461 0012 (-0.154, 0178)  .887




IO, HA-szat-- 57

000e] $HY, PRSP dxge] L F= 2L BN 3l
49 STENE AN, AY 928E 22 APLAE 2slont, 2,
A%, BMIE EAS § FEVI/FVCY G2 8§39l -2.253(p<0.001), #

Helo] -1630p-0012) 24 F9I% &9 HPRAZ Bk

m29. 30Tfo] Yol PP Ft 2
FEV1/FVC FEV1/FVC_p(%)
W4 B %% Cl L F; wecr L
el T8
SR9 2253 (3472 -1034) <001  -2468 (-4417, -0520) 013

R84 -1639 (2923 -0356) 012 -0.770  (-2805, 1.265) 457

4@ -0.002 (-0.081, 0.076) 959 0026 (-0.093, 0.144) 672
Age (yrs) -0181 (-0.327, -0.036)  .015 -0.029 (-0237, 0179) 786
BMI (kg/m2) -0135 (-0.290, 0.019) .08 -0156 (<0394, 0.082)  .197




HER} HLUGE FHAT(ASE FE REE)

R E

BERLHAY dx g dFE Fv 990& BASYI 4’4
ate] A ﬁﬁ*‘wﬂ*’ﬂ% AANsGel d#o] A3 o AYAAE RYoH, F
A, 9%, BMIZ #A% & FEVI/FVCS Gghe FE&H A -1.818% 2
319 Hp=0.01).
30, 40r) olye] Yxge] Yee F= o
FEVI/FVC FEV1/FVC_p(%)
R B %% Cl L. B % ClE
2 TE
879 -0926 (-2269, 0417 176 -0814 (-304, 1416) 474
Buagy 1818 (-3204 -0432) 010  -1508 (-3781, 0766) 193
Ex
FA(d) 0024 (-0057, 0009) 150 0012 (-0.066, 003) 588
Age (yrs)

-0.293 (-0.351, -0.235)

<.001
BMI (kg/m2) 0.034

-0219 (-0.299, -0.140)
(-0.127, 0.19%) 677

<001

0113 (-0.109, 0.335) 318




M, H7Za}- 59

00 olgIA BET HE AT W FHEF U A Y= $99 2
PEEHUS POE Sel IARME ANIGT 1 A, 8 FF, us
T 2889 BAY e I35A Wk

H31, 40T oo 2u &g 3l 8F9 FRE e dxEd I ==
29
FEV1/FVC
g B %% CI P value

AL

439 1.212 (-0.600, 3.025) 189

844
SHEF

a9 0.214 (-2.332, 2.760) 869

CO2
3T FAE& 0.130 (-0.010, 0.271) 068
FaGd) -0.010 (-0.079, 0.060) 783
Age (yrs) -0.288 (-0.433, -0.144) <001

BMI (kg/m2) 0.103 (-0.275, 0.481) 092




60 - ZMA SUAUR HUYY FHAT(IEE 7 IHUE)

AT EHY, FEEHAY dx&d d¥E F= 89e BAS] 4
A9 FARME AAEYT. A8 dxed &9 AYRAE BHYlow,
A%, BMIE 243 F FEVI/FVCe Gghe 830l -1570(p=0.005), &

o] -2.173(p<0.00DEA el &9 AFAAES B0

m32. TAZO| Yxgo] P2 Tk 29

FEVI/FVC FEVI/EVC_p(%)
s B %% CI 5 Fe; %% Cl b
78
889 -1510 (2675, -0468) 005  -1322 (3422, 0779) 217

REEHY -2173 (-3319, -1.026) <.001 -1491 (-3630, 0647) 171

Fa#d) 0030 (-0.008, 0.069) .120 0055  (0.004, 0.107)  .036
Age (yrs) -0244 (-0.287, -0.202) <.001 -0.176 (-0.236, -0.117) <001
BMI (kg/m2) -0.006 (-0.144, 0131) 928 0.021 (0178, 0.220) .836




M, e 72D} 61

NEATNN $4Y, FEEHAS Qzgol JFe
etol HY HARNEL ANINGT A, BMIE 24D
& %3 gtk

2918 ®HAI
FEVI/FVC® 57k

N
ol ;{r

—

FEV1/FVC FEV1/FVC_p(%)
LR ¥ w6 b ¥ %% Cl L
478
2449 0231 (1177, 1638) 748 0313 (-17%, 2352) 763

TEEHY  -0503 (1994, 0987) 507 -0257 (-2427,1912) 816
oz
Age (yrs) -0.221 (-0.283, -0.160) <.001 -0.104 (-0.189, -0.020)  .016
BMI (kg/m2) -0138 (-0.331, 0.054) .158 -0.022 (<0310, 0.265)  .878




479 BREHY gz @) fFHES Brrer] Sske] FVCIE 4
=29] 80%H %l A2 AT Vgl vEow, x&o] 0% v
S= w4 FFNE sto] BAsAY £HLH T2, dETd A
A 7)Aol = Zhzt 1.9%, 27%, 29% °1RaL, A g els &4dol
2%, F-ELA0] 143%, tEdo] 27%2 $H9H FREFAAA T
Ho} o8 22 FHES EATh

ok o N

—
o

m34 W0 QHE

ol FEEHY %
Variable P value
(n=669) (n=491) (n=570)

<80% 12 (1.9) 13 (2.7) 15 (29) 511
FVC_p
>80% 623 (98.1) 469 (97.3) 508 (97.1)
<70% 65 (10.2) 69 (14.3) 14 (2.7) <.001
FEV1/FVC

=70% 570 (89.8) 413 (85.7) 509 (97.3)

038
<.001
<.001




m ApZst-- 63

30tel B71gel FHES EAsNY SHYY RELHY, dx2Te A
71 ele 242 31%, 32%, 24% ol #HAA VG elE Sl 6.1%,
FEEH Y] 32%, dxTo] 24%2 &3 He] UERTEY 2 FHES B
THp=0.025).

H35, 30te] A7PEl REE

$H9  REERY Wz
Variable P value
(n=172) (n=129) (n=466)

<80% 5 @31 4 (3.2) 10 (24) 414

FVC_p
>80% 158 (96.9) 122 (96.8) 410 (97.6)

<70% 10 (6.1) 4 (32) 10 (2.4) 025
FEV1/FVC

>70% 153 (939) 122 (9%6.8) 410 (97.6)




40d) o)} =2A9 7% FHES EAsA. 9 FESAE, o
79 AR Br1Fele A7 15%, 25%, 50% = tlxTolA §H9RY =
FTHp=043). #HAA A7 NE Aol 11.7%, T84 o] 183%, =
o] 40%=Z FEEHY, Y dxT £ & FHES BAH(p=0.02D).

H36, 40Tf o)de] A7Vl REE

+dY  FESHd d=T

Variable P value
(n=497) (n=362)  (n=102)
<80% 7 (1.5) 9 (2.5) 5 (5.0) .043
FVC.p
>80% 465 (985) 347 (975) 96 (95.0)
279
176
027
<70% 5 (11.7) 65 (183) 4 (4.0) 021
FEV1/FVC

>70% 417 (833) 291 (8L7) 97 (96.0)




Fdolrel mE) A% FEEHAY NG FHES WK

oA & d *‘?‘v‘i‘%‘@%, Eﬂaéi‘ BT AR @713 de 3% @

S,

A FEe oA daait FatA 52 FHES 2o

r

AHY 71l SH A0l 114%, F-E-E490] 152%, tFTo] 37%E %’S
=

+44 844 =

Variable P value
(n=547) (n=396) (n=287)
<80% 10 (1.9) 10 (2.6) 5 (1.8) 746
FVC.p
>80% 511 (98.1) 379 (97.4) 267 (93.2)
<70% 59 (11.3) 59 (15.2) 10 (3.7) <001
FEV1/FVC

>70% 462 (887) 330 (848) 262 (96.3)

<.001
<.001



66 - ZHA BTN ALY SHATISE 72 INES)

I

HlEAToN 493 FEEHY, 2T BT AT S71% = 4% vt
I3
2 BELAYNA dizvret fo8A 2 FEES EAT

Ro o

Never-Smokers

444 FREHY ) &
Variable P value
(n=122) (n=95) (n=223)
<80% 2 (1.8) 3 (3.2 7 (34) 682
FVC.p
>80% 112 (98.2) 90 (96.8) 197 (96.6)
<70% 6 (5.3) 10 (10.8) 4 (2.0) 005
FEV1/FVC
>70% 108 (94.7) 83 (89.2) 200 (98.0)
‘“ 141
002

102




= YolrY|
A g &1 %ol

o1
~9rl-"
£
il
N
[>
us
o
=)
S
L
o S
4w
02‘.4
P‘ill
38
&
o
o
=)
4o
Shis
op
i)
flo

H39, Mgd &7 Zofjo] ¥d= F& 29

ik OR %% CI P value
AT
|44 0.915 (0.351, 2.385) 805
FE8H4 1.287 (0.497, 3.333) 604
121 Eosrin 1.000
FAGED) 1.002 (0.968, 1.037) 907
Age (yrs) 0.986 (0948 1.026) 496

BMI (kg/m?2) 0.992 (0.875, 1.126) 906




68 ZMA SHIUYK HUYY HANDSE 75 %)

40t o) ofdhE HrolA BAstel Bkt 40t o)l &4 dol
izol] Hla] wapE7E 0298 FofahA vtttk

240, AFE AoPd @710 g2 F= 29

40t vk 40t ©1%%
i
OR 9% CI P value OR %% CI P value

H4TE

+44 32271 (0.776, 13412) 107 0290 (0.087, 0965 .04

FEEHA 309 (0698 13684) 137 0512 (0160, 1.641) 260

ik, 1.000 1.000
FaEd) 0954 (0865, 1.052)  .343 1.005 (0969, 1.044) 773
Age (yrs) 1.000 (0.8%, 1.168)  1.000 0971 (0909, 1.038)  .387

BMI (kg/m2) 1012 (0845, 1.212)  .897 0966 (0.809, 1.152) 698




M, 720} 69

ol

Qejio] meh T ol EAs) ngtor} A £ 2 RE&P] £
S A W

ok
of,
ok

R Current- and Ex-smokers Never-smokers
o OR 9% CI P value OR 9% CI P value
AT
444 2018 (0420, 9694) .31 0272 (0.040, 1.837)  .181
FEE&HY 2637 (0549, 12662) 226 0509 (0.083 2927) 449
Lo B 1.000 1.000

FAGD) 1020 (0981, 1061) 308 -
Age (yrs) 0962 (0914, 1.012) 130 1045 (0972, 1123) 231
BMI (kg/m2) 1005 (0861, 1172) 954 0977 (0777,1229) 845




A4 Bl 8ol

BMIE BAE 2A2H 3ALHE F

dFE AAETIE gotry] st A%, |,
el S99 wAH|E 1.868% A

A ¢S RYx, FEEHDY A 230912 F93H =Hp=0.016).

242 HME 271780 2 F=
W OR %% CI P value

AT

|44 1.868 (0.934, 3.737) Q077

HFEeHd 2.381 (1.179, 4.808) 016

e 1.000
FAGH) 0.998 (0.984, 1.013) 825
Age (yrs) 1.086 (1.063, 1.110) <.001
BMI (kg/m2) 1.007 (0.936, 1.083) 852




I, SRz} 71

PR doMT o gt napd]
3 ARL = 2668 oA
o BAH Feidol dFHUEE, ReT FEE0]
A e =27} wtHOR=0.956, p=0.030).

oA~
=T

Hol $39 £H9 B3 FLAT U
HEE EASEY. 2 439 Ry F4E
HA 7)ol

H43 Ho3 A ol BRE g Eo)1gelo] e F= 29
A OR 9%% CI P value
AdTE
|44 0.666 (0.311, 1.423) 294
i 1.000
LS
) 1.351 (0.501, 3.640) 0b2
CO2 1.000
HoT AEE 0.956 (0.918, 0.996) 030
FAGH) 0.987 (0.958, 1.017) 39
Age (yrs) 1.077 (1.023, 1.134) 005
BMI (kg/m2) 1.007 (0.858, 1.183) 929




H44 AYWE mad #oPgolol ¥g2 F= 29
40 ==k 400 )%
W
OR 9% CI P value OR 9% CI P value
YT
434 2488 (0871, 7.109) 089 3118 (0940, 10.342)  .063
RELHA 1161 (0317, 4261) 822 4392 (1322, 14599 016
Bt 1.000 1.000
FAEdD) 0991 (0927, 1.059) 187 0.999 (0.985, 1.014) 943
Age (yrs) 1129 (0.974, 1.308) 108 1108  (1.074, 1.142) <001
BMI (kg/m2) 1080 (0.944, 1.237) 263 0.987 (0,908, 1.074) 768




nRegdd T fo3 LANE B, 879 FFHY HET FE§HYEA o
F ARzt 9 400 olte] hAwe ¥Es BAFY. 1 4% nET %
8§89 BAF F940] YFHNE, HET FLE0] BLFE HHY )
Zholl WA © =71 FFTHOR=0.948, p=0.020).

of

45 40| ofgolM EoF &g W 8Fol TRE AE HAP ol

r

W OR %% CI P value

A7

44 0.659 (0.297, 1.464) 305

FEEHd 1.000
4

a9 1.198 (0.404, 3.557) 745

CO2 1.000
HoT 88 0.948 (0.906, 0.992) 020
FAGH) 0.990 (0.961, 1.020) 520
Age (yrs) 1.069 (1.000, 1.144) 051

BMI (kg/m2) - 1.014 (0.857, 1.199) 873




74 ZMA STEUR HYLY FHAT(ISE T2 IFUE)

FAo Rl e #& Wl 2A2 IARNS TR FATAA
L4499 ZAHE 21198 AAC FPe Bilor, a4
25212 25} tH(p=0.031).

B46, ZAARE Had gI)8oe] ¥ F= 2

. Current- and Ex-smokers Never-smokers
""" OR  %%Cl  Pvaue OB 9% C P value
AT
434 2119 (0922, 4870) 077 0360 (0075, 1.732) 202
RELAY 2521 (1086 580) 031 0824 (0189, 3603)  .797
o= 1.000 1.000

4G 0983 (0964, 1.001)  .068 -
Age (yrs) 1.084 (1089, 1.110) <001 1155 (1.082, 1.234) <001
BMI (kg/m2) 1012 (0936, 1.093)  .767 0969 (0778, 1.208)  .782




M, ¢ 3} 75

FATANY 8 wANE Bol, §H FRG BET FEA=A Y

£ FIT PP WEE BNSYT 2 2% uET 388
4 felgol UFHAEE, BET FEF £252 AN B1g) B
=

ATHOR=0.953, p=0.035).

N
WL

247 290N Hz3 Ag 3l 879 FRE A2E HAd &IVl I%

z= 29l
W OR 9%% CI P value

AT

LAY 0.755 (0.334, 1.703) 498

FEEH4 1.000
SHETH

)| 1.523 (0.479, 4.843) A76

CO2 1.000
B3+ A& 0.953 (0912, 0.997) 035
4G 0.955 (0917, 0.99%5) 028
Age (yrs) 1.086 (1.026, 1.149) 005

BMI (kg/m2) 0975 (0.816, 1.164) 176




76 ZMA SUAUR LYY FHHV(ISE 75 3RIE)
7. HIEEo| o &4

71E A&7 542 o9} 2.

Al
ad

mag, Hggo] o

Sex FVC FEV1
G 0.1524+Height(inches) - 0.0214*Age(years) - | 0.1052+Height(inches) - 0.0244+Age(years) -
Tapo 46500 2.1900
Morsi 0.1481*Height(inches) - 0.0250+Age(years) -~ | 0.0919+Height(inches) - 0.0320+Age(vears) -
orms 42410 1.2600
e < 19 -0.2584-0.20415+Age+0.010133*Age*Age+0.00 | -0.7453-0.04106+Age+0.004477+Age*Age+0.00
age = 018642+Ht+Ht 014008+Ht+Ht
NHANES/
Hankinson
ale > 90 -0.1933+0.00064+Age-0.000269+Age*Age+0.00 | 0.5536-0.01303+Age-0.000172+Age*Age+0.000
age = 018642+Ht+Ht 14098+Ht+Ht
Cherniak 0.1672+Height(inches) - 0.02954+Age(years) | 0.1149+Height(inches) - 0.03509+Age(years)
ernt - 512451 - 250946
0.1270+Height(inches) + 0.0780*Age(years) - | 0.1168+Height(inches) + 0.0450+Age(years) -
age < 24
5508 4808
Knudson
0.1651#Height(inches) - 0.0200+Age(years) - | 0.1321+Height(inches) - 0.0270xAge(years) —
age > 2 | 559 4203




W, oipgat77

2 ATIN 29 S ofes} it

H49 2 AToM9] HEFo] ofEA]

FEV1

FVC
A -0.013+Age+0.141 *Height(inches)-4.396
£44 -0.017+Age+0.150xHeight(inches)-4.856

-0.016+Age+0.139+Height(inches)-4.137

Zz2 -0.016*Age+0.146+Height(inches)-4.750

-0.024+Age+0.098+Height(inches)-2.025
-0.022*Age+0.099+Height(inches)-2.160
-0.026+Age+0.093+Height(inches)-1.615

-0.024+Age+0.103+Height(inches)-2.394




E 75 3AHE)

8. EEHy EAM

B AFE 20108 ~20150] ol2E AgH/FFA ASE A8E EUE, &

H(2F /AR g Q/MzH0l e w75 HJARAE vlasiih F 1,730

#A #H7E A AR F 421608 NeR THEFS ST 18] 631

W 23] 4497, 33) 2327, 43] 1144, 53] 667, 63| o]/ 38Ut

1(Longitudinal data analysis)< 43k 7jA] dis] 44 1H4
o 5L A °¥°ﬂ

¥

ANH ARTHY
oz oy W =3 AEo g BAES T,
A #2R] 7F ARBAT EAFER o]E W
or], A#A H$F4H(REML)S AHE3] B4
£A AAANAS F7% AAA ) HAE

e HrlE A FAY 9FS HAE

7w sk



D Ao us

4.8 -
e -
44 -
FVCiL)

wy  TEEERR

- SEEH T2

NBE QRO xR

40 , | | |

1 N : - : :

Follow-up time {years)
g5, FVCe] =3}

108 -
04 . PR

.
106

FVC_p{%)
" gdEx
— SEEHDEX
- AHRE QI R L

52 | | | |

1 2 : - : :

Follow-up time [years)

g5, FVC_p(%)2] =s}



80 - ZMA SHIRUR ALY ZHAR(ISE 75 3FE)

£R9F RELHYY A AP TS AT dAE Lotry] 8
FHRY 4L AAG A okge Ak 83U (5--0170, p<0.001)¥ F
SAT(F-0156, p<O00DNA dizTe] diulste] Fog 2t AFHIG.
o REEHGxAE AL Fo] FAHLE  FsiEE(s-003L
p=0.004), iZT tH] FEEHA T Al we @2 Bl ¥ FAHH,
T3 RESHT 2t olfd a Pl FAHLE o7t JEe &Y
Gy

E50, 2y MYT FYAX TURY BN
W B 9%% CI P value

AT

444 -0.170 (-0.252, -0.083) <001

TR -0.156 (-0.240, -0.073) <.001

iz
Al -0.008 (-0.028, 0.012) 436
FAE) -0.002 (-0.004, 0.000) 034
BMI (kg/m?2) -0.002 (-0.010, 0.007) 719
Interaction

SR AxAA -0.005 (-0.026, 0.016) 651

BraddxAd 0031 (-0.053, ~0.010) 004




I, Azt 81

AdEdE AT FEEHYY =¥ o] gL nAE AAES o}

H7] 93 EFEY BA4S AN A7 ofel 2l 40t miwkolA £ Ux
AR FEAE H(E-0.049, p=0.025) FHELHTIxAAY AszL Hg
=-0.049, p=0.029)ell A thzael] tiulste] Fofdk ZAvF BZEE A 409 o4
A= FEEHAxAIHY F3Fe o] fo3 72yl #AFFYeH(B
=-0.028, p=0.036), BMI%= 2|3} t}.

4

40 =k 400 ol
e ¥ %% CI P value ¥ 95% CI P value

AYTE

$484 0.010  (-0.120, 0.140) 330 -0.040 (-0.159, 0.078) 503
g4 0.000 (-0.136, 0.136)  1.000 -0.020 (-0.138, 0.098) 743
2 By

A 0016 (-0.022, 0.054) 420 -0.012 (-0.036, 0.012) 328
FAGEH) 0.001  (-0.004, 0.007) 630 0000  (-0.002, 0.002) 840
BMI (kg/m2) 0.002 (-0.012, 0.016) 51 -0.011 (-0.022, -0.001) .04
Interaction

|4 %X"]@ -0.049 (-0.092, -0.006) .05 0.003  (-0.023, 0.029) 819

FEEHAAE 0049 (<0094, -0005) 029 -0.028 (-0.054, -0.002) .036




4 SENUR PUGY FHAHISE 75 3FED)

Tdodz 49

gdolry] Y3 TFRY FAS AN AIe

HEgH9e w8y #HET 03%*2 ek
opgf ot . F
Hlste] FoJ 3 Zark ﬂr%ﬁlﬁi‘:} Bl &

rir

ool (©
mo{s Sl

A=
il

=
A, H

BT 89 % 3R] Rl
Ao A, FELEHAxANH] AaFE Fo] Fo A7 AEHJAHE
=-0.055, p=0.1006). |
m52, ZololEy =y HEP JPAN TYRY 2
Current- and Ex-smokers Never-smokers
A yés 9% CI P value yés 95% CI P value
AT
|44 -0.145 (-0.256, -0.034)  .011 -0.303 (-0.441, -0.164) <001
FEa4d -0.143 (-0.255, -0.030)  .013 ~0.233 (-0.374, -0.092)  .001
T
A% -0.026 (-0.052, -0.001)  .044 0026  (-0.009, 0.060) 142
FAGR) 0003 (-0005, 0000) 025 -
BMI (kg/m2) -0.003 (-0.013, 0.007) 612 0002  (-0.016, 0.020) 832
Interaction
SH LA A 0.010 (-0.017, 0.037) A65 -0.030 (-0.068, 0.008) d17

BRoAAxAH 0016

(-0.043, 0.011) 255

-0.055 (-0.094, -0.016)  .006




I, &+Znt--83

297 RELAAE %A Aol JFE WAL AXE dojrs] 9
i £YRY BAL AW A olde 2ok 478 U(64616, p<0.00l)T} F
R 8AT(B5403, pOOODA izl dHlstd feld 27t BRIA.
=g AR we $a ekt TEt S8 AxA A (5787, p<0.007)
P TREHAA Y1184, p<O00) F5A4E Fo| EAHE fFolFs
o, iz o $497 REEHY 7o Ade] B2 27 Aol 9 FAg
o ol F7} o] BEAHCE Aol Yo st

M

H53, %k MUY YR LYY 2A

g Jé; %% CI P value

AT

84 4616 (2.733, 6.498) <001

844 5403 (3477, 7.329) <.001

=T
Al A 1.141 (0.604, 1.677) <.001
FEED 0.015 (-0.032, 0.061) 534
BMI (kg/m2) -0.111 (-0.311, 0.089) 218
Interaction

A=A -0.787 (-1.361, -0.214) 007

Fi- 8 AxAlA -1.184 (-1.766, -0.603) <001




84 - EMA SR HYHG SHATIZE 75 IAEE)

QA¥EE H97 PREPAY %= AV 9T AE AAE L
ohuy] 918 EEER AL AT Ant obdst 2ok 400 wEEolY o
ol Awe Aol & W AAH LT HET P4 BAG

o

bt

me4, ATd %k HEF YPUN 2YRY 2

= s 40t} o)
W B %% CI P value B 9% CI P value

AYTE

$H4 2449 (0,043, 48%6) 046 2021 (-1.053, 50%) 197
FEEHY 1575 (-0935, 4104 222 3751 (0662, 6.839) 017
ol =

Al 1353 (0540, 2.166) 001 0755 (0.052, 1.459) 035
FAGE) 0053 (-0047, 0.153) 296 -0.033 (-0.086, 0.021)  .229
BMI (kg/m2) -0.025 (-0.271, 0.220)  .839 -0.083 (-0.358, 0.193) 556
Interaction

SHAxAH ~1.610 (-2528 -0691) <001 -0399 (-1.145, 0347) 294

BRAAGXAIE -1551 (-2505, -0597)  .001 0884 (-1634, -0.134) 021




o Avzat--85

5y

FUREE SHYT FEEHYY %A AP YL e 2
= LobY] s EFRF FASe AT AAE ofge 2ot vF AT A
Y 2 FEEHL] T vty {98 7 BFE H]-E—%irl
AN Al we FI7 FAEa, 43 AxAH(B-1413, p=0.007), BEEH
AxAH(6-1.903, p=<0.001)¢] #3528 go] dizFl Hl8l F7h7F AP

=

E55, THoiRY %oy MEF Jueinl Tamy By
Current- and Ex-smokers Never-smokers
W yé; %% CI P value yés 95% CI P value

T2

|44 1726 (-0.834, 4.285) 186 7929 (4814, 11.045) <001
FEEHY 2307 (-0.287, 4.901) 081 9687 (6435, 12939) <001
iz

AlA 0441 (-0.239, 1.122) 204 2004 (1.087, 2.921) <.001
FAGE) 0050 (-0.006, 0.107)  .083 -
BMI (kg/m2) -0.190 (-0.419, 0.039) 105 0119 (-0.288, 0.525) 066
Interaction

SHExAH - -0159 (-0.878, 0559) 664 -1413 (-2432, -0.394)  .007

FE2EHAxAE -0514 (-1.240, 0212) 165 -1.903 (2948, -0.857)  <.001




4.8
2.8 -
3.6
FEV{L) 24 -
— 8@k v T —
52 - —— SESHTEX e
NeE QR R
3.9 :
i 2 3 4 5 &
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1198, FEV1 p(%)9] st



SRYY BELHNY QxFo] YFL WA= A4S dolns] 8 TFE
g B4 ANG Agke obzsh 2k SHAG-0241, p<O0D)H RELHT
(8=-216, p<O.CODSIA 2] thulste] froldh part HRHUT E3 A7
3 Fdo] WA Folo 2T HESHUAA T FEAE Fo] B
Aoz FotHE=H(5-0.028, p=0.002), HET thH] FELHY T A|Hod|
e B APl o FANM, dreH REEAT 4 oHF 7a ol
Erd0z o7t Y& Belsterh

HE6. YUY JPYAX TRy 2

(= 3

g Jé; 9% CI P value

2T

44 -0.241 (-0.311, -0.172) <001

FEEH -0.216 (-0.286, -0.145) <001

=
k! -0.018 (-0.035, -0.001) 034
TAGEh) -0.003 (-0.005, -0.001) <.001
BMI (kg/m2) -0.003 (-0.010, 0.004) A16
Interaction

S LA -0.006 (-0.023, 0.012) 46

S AxA A -0.028 (-0.046, -0.010) 002




88 - EMA SR AUYE FHAT(ISE 75 3RIE)

A E SHYY FEEHYY dxFo] dFE A AAE Gotry] 4
3 PRy BAL AAI A olFel Zrh 404 o] delA T84 UxA
Ao A5 AE Fro e Aot A2 THE=-0.035, p=<0.001).

H57 AFE g LU EAEY 24
40t W) gt 400 o)
g yés 9% CI P value Jés 95% CI P value
2T
434 -0089 (-0.201, 0.022) 115 -0058 (-0.153, 0.038) 237
2EaHd 0075 (-0.192, 0041) 205 -0029 (-0.125, 0.066) 547
x=

Al A -0009 (-0.044, 0.026) 616 -0008 (-0.028, 0.011)  .3%4

FaGEhd) 0.000 (-0.004, 0.005) 860 -0.001 (-0.002, 0.001)  .349

BMI (kg/m2) -0004 (-0.016, 0.008) 491 -0006 (-0.014, 0.003) 201

Interaction

£ LA -0037 (-0.076, 0003) 072 -0009 (-0.030, 0.012)  .403
RRAFAAE 0041 (-0.083, 00000  .05L -0035 (-0.056, -0.015) <.001




Ao £y 42 AN9 Aske o}awr 2tk FAT, MFAT BT &
4 % FEeo) gzTol vl o gavt BAHUL. FATAA
= gAY BEFE ¥ ;

g% a7} BRI, NFATIA, FE P
@ 247} B AATHE0045, p-0014),

H58, ZUoRE dxg FERIAL =E=H BN
Current- and Ex-smokers Never-smokers

W ) %% Cl  Pvawe S 9% CI P value
2T
444 -0.188 (<0281, -0.095) <001  -035% (-0.470, -0.240) <.001
2E4H4 -0164 (<0258, -0.070) <001  -0304 (-0.423, -0.185) <.001
gz
Al -0.028 (-0.049, -0.008) .08 0005 (-0.027, 0.036) 765
A -0.003 (-0.005, -0.001) 006 -
BMI (kg/m2) -0.002 (<0011, 0.006) 605 -0.006 (<0021, 0.009) 440
Interaction
SR AxA A 0002 (-0.020, 0.024) 874 -0.022 (<0057, 0013) 210

RELHAAE -0020 (-0.042, 0.003) 082 -0.045 (<0081, -0.009) .014




FEVL/FVC{%)

FEVL/FYC_p{%)

82
20
76 - %E E‘Exi )
22 PR} e
NEE QB ER
74 7 ¥ ¥
1 2 3 4 5 s
Foliow-up time {years)
o a
9, dxgol Hat
83 -
96
% — gfz=a
— 222 e
NP QIR ER
ap : . : . .
i 2 3 4 5 &

Follow-up time {years)

1210, FEV1/FVC_p(%)Q] H3}




LY PR d2 & TS MAE AAE Yolry] Y3 EFRR
d 245 AdAR Z2ae okt 2ok 88 9(5-2.208, p<0.00D) T RELSHT
(57-1.953, p<0.00)NIA thzTell dinjste] foleh rarh #FHUTE =3 Al
A3 FAol WA= FosiA AaH AT

m59. Uxg PR £YRY

2 =24
W Yéj %% CI P value

AT

444 -2.208 (-2.999, -1.417) <001

FE-&4d -1.953 (-2.757, -1.148) <.001

ozt
AH -0.235 (-0.438, -0.032) 023
FaGEd) -0.033 (-0.052, -0.014) <001
BMI (kg/m2) 0.018 (-0.066, 0.103) 674
Interaction

S xAA -0.075 (-0.292, 0.141) A49%

FE-g4 dxAl 4 -0.163 (-0.383, 0.057) 145
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AREE §HYT FREEHAY d2gd dFE vAE dAE dotry] A
8 EPRY EAS AAT AdE ok 2ok 400 Wt HA(5-1712,
p=0.004)3} HELHT(S=-1409, p<0.023)el Atz dinjste] Fo3 2
7b BZHAT 400 ool e FREFAxAIFY FEAE FolM dix
of Hlal fog a7 BEHJTHE-0.325, p<0.020).

H60, 9 dX g FARIA ZTy BXM

—

400 7=k 40t )%

e yé; %% CI P value yés 95% CI P value
YT
434 -1.712 (2868, -0556) 004 -0620 (~1.838, 0598) 318
FREHA -1409 (2621, -0.196) 023 -0437 (-1655, 0.782) 482
o)z
Al -0301 (-0.664, 0.061)  .103 -0.038 (-0.294, 0218)  .770
FAGE) -0005 (-0.053, 0.044) 851 -0020 (-0.041, 0.001)  .066

BMI (kg/m2) -0.160 (-0.283, -0.033)  .010 0.148  (0.039, 0.258) 008
Interaction
- EH] YA -0.073 (-0.481, 0.336) 127 -0.218 (-0.489, 0.053) 115

FEE89xAH -018 (<0610, 0239) 391 -0.325 (-0598, -0.062) .020




A EE Y FEEHYY dx&o TS WAE AAE Yol
) 9 BT $AS NS A4S odst 20§97, MFAE 15 5
A 2 FEEHHo] iz et {93 Zavt AFHAT

me1 BoolRY Uxe JPYAA LPRY B
Current- and Ex-smokers Never-smokers
W Y %% CI P value yés 95% CI P value
YT
444 -1.8652 (=2941, -0.7163) <001 -1.854 (-3.077, -0631)  .003
FE8He -1435 (-2535, -0.335) 011 -2.157 (3431, -0.882) <.001
=T

A3 -0.240 (-0.498, 0.017) 068 -0.114  (-0.469, 0.242) 530

F9GE) -0.022 (<0045, 0002) 077 -

BMI (kg/m2) 0.068  (-0.030, 0.167) 175 -0.112  (-0.271, 0.048) 170

Interaction

|- A=A A -0.068 (-0.339, 0.204) 626 -0.222 (0617, 0.173) 270

HFESHAAA -0152 (-0426, 0123) 278 -0.323 (-0.728, 0.082) 118




04 - EMA STNYUR 2YYS FHAT(IZE 75 3FHAE)

A/AE=AAEE 2HFo =
235470193 HTE 394 mg/m’, FEHAE 7.06 7T 167 mg/m’ 7]
FEEAAE= 402 9t

DN
S
DO
O
it
)——J
rL
offt
r (o]
Ju—
=
BN
r')'
B
=
>
Ao
o oodd
ok
»

(mg/m’)
A= A3 it EFAx EET V)stREEA
2002 210 5.80 6.34 2.84 391
2004 274 5.12 6.21 2.35 4.04
2005 282 465 6.03 2.04 3.98
2006 404 405 5.46 1.86 3.69
2007 406 3.47 4.29 1.84 3.23
2008 428 371 12.01 1.22 454
2009 216 2.24 3.86 0.95 3.64
2010 83 1.50 2.88 056 357
2011 52 2.07 2.20 1.24 3.11

A 2354 3.94 7.05 1.66 4.02




(2) HF X

23 A3 & FY] BXE A9 BXxd ZARI oL

0.10 0.15 0.20 0.25

0.05

0.00

Log-transformed concentrations

a1 | g% Eu



o
40
_\rxd
S
i
=2
£
gl
H.n
e
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e
B
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ot

AAB AR X 9/FH(process) wFo wWEH F 2071 AH/FA0]
FEH gtk AFAL s BHe] e AR, duF 5 67 N9/F
& FAoA ALETh AAARAET] BN dAH o wjEe,
P, B, AFEE, APFA, dxd, =3, 229, ] 97 A
/FARoR BRSET FUF ERAME MR E, AW, dEH, =2, &
z9, g 67 79 9%, dEH, *7*%3 ek ol 57 77 F71H

= 5=
Atk FA 9BF, 657, ool 93 TAF <3 2t

%
A
o
=

263, 37 97F ot 8L =

(mg/m’)

AL 43 it EFEUA Ve VlstREEA
=" 449 418 5.80 1.79 401
=¥ 134 2.18 2.77 1.17 3.16

T3 500 479 6.34 1.96 454

o7 39 1.17 1.61 0.60 3.08
z=¥ 128 3.62 6.55 1.23 414

o7 28 3.30 465 1.92 2.79
= % 248 435 5.6 | 201 3;78
A2ZY 692 391 9.64 1.66 3.4

oh 136 245 2.89 1.18 3.85




(mg/m’)

I, SRZD- 97

4
oK

&0

A

1

390
454
3.08
2.719
3.84
3.8

1.65
1.96
0.60
1.92
1.66

1.18

559
6.34
161
4.65
9.64

2.89

3.87
479
1.17
3.30
391

245

99
28

692

L DR

136

A

0

(mg/m’)

RSy

A

fuel

X
,&ﬂ

H
B

390
44
384
3.8

3.39

1.65
1.96
1.66
1.18
0.98

559
6.34
9.64
2.89

3.38

3.87
4719
391

245

959
692

136

67

il

0

2.06

0

oF
)




SAARE ol&dto] AAAAAEIPE AFERE TP TIG
&4 T 4% S8 54 a7t BA @b 2400 Alelstieh Ak 9
AAE7E AEfolss a8 ez ¢5C0284, AeCO284, A%, MaEL
2 A AR BRI, F7EE CO2EH, #AR, MEe 3R ER738
o A5 &5l we $AEFS tEd 2

me6, A 4250 o 8WEY] BT

(mg/m’)
dr 2435 97 ¥FE4  99F  szzud
) 2 7% 173 239 0.77 409

A
"E%m 1240 537 390 232 414
AsC0z g 278 409 1.30 375
£3
2 949 236 350 116 343
67, §R 32R0] % 3B HE

(mg/m°)
AL =435 3 EFHA) 718 8+ TSRS HAF
e 74 173 2.39 0.77 409
24 1331 5.19 368 293 414

Hu 949 2.36 350 1.16 343




3) Elasticity, precision, attenuation

AFEF, TAFEFY 23 el elasticity, precision, attenuation
Asrstglen, A% 3875 AH-8HE Ao elasticity, precision, attenuation®l] Al
2F 7MY L2 492 290

| @& elasticity, precision, attenuatione ZF 3%
(group mean ranking)’} 7}¢ £& Aoz Yeh} =35
g FAHE AMgste Hrlste Ao] A Aow
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X
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2% AR F 42716719 A58 SRk A8 AAre F3T Ad
A A A dolr] Adste] AT AYAAA AEH D, o] ATAYA
7h daste] B HARS Atk dAhdEeA S 9 neHY 2 o)
TR FFSHoL, HEHL AFe] wje tfstd =&E A7}
=esiglnh mekA 23bd =REE 4 fEE ZEAFER, g, 9% 5)
=

.«‘ﬁé

!to

[

HAZES RELHIoR BEEsle IA FYt

e A i A4 SFIA W] JdE A F 28 5 548d 794
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& A% Az A% A Agstelor & Aolth

gzzold gl 104 A% Ao 2o ogsel Y% FF WXL
24g 9 no wﬁ} AREL F2Y & YEF selof & Aotk ey
sEEd 714 Vg B 9 FF 37 55 A oz Fe 493
£ 93 eg-r%@f_e, o mAee] S$HFe AUE BsE ol o B
Ao AEdh

BN

% 173099 AFOAA T $HAE 6697 (387%), FEEH Y 4918 (284%),
ABH RUZES SOF@RPISE 7 ¢ 7 vgstan. gzl
d%o] o] W AnE 2d & Yo HUF NFEeR BHsld ol
SR 1A S5k

4 %33%1, o8 Aol7h Gk AUEANY AFATE dETolA
ov} ZEEY F7t ZAHgl whe olel @ Aol o]
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HHog faEd wEH TEAVF HEFo| volof & Aom A
= E7sln 449 FREFHAAA = Aol o Ttk 1 ol
Bes & & gloy F48 1Y, AAE AGTEA Bdeln. ST #E
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& o} 9l& FEo] EA Hrhe Zolth ol AWEE I3t Hoks
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MA SRR HZYY FHAT(ISE 7& 3AEE)

3. 28 2Ex =EHIlo| fE BE

B BEAAE FF ZTE A4S 3 7P A-EE =% OF BEF
i , ol# g ¥4 HAL T =F-wE WA dFs H
283 £ e =37 B TS dobE F 38l

A olgd =& BF B4 FAHdE oF AV EA% AR, A
LNGAH 5 B4 &30 o] Faxm 9 o2fd A% TIG &43& ol A
g8t} TIG &8¢ 9yt CO2830 H3] =&%Fo] AAY, 25 T 55 ¢
Fo] B EAo] 9t B BAe A AYIAASAAEE &8I W&l
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Introduction

Chronic- obsmxcuw pulmanary disease (COPD} is s
disease chur s m:ﬁo\v itation that
is usunlly progressi and cisted with an énhanced

chronic inflammatory response to noxicus pamctﬁ or
Bases in the airways and the kg [1]. COPD is o pre~
véntable “disease bt dn 2020 COPD is projected ‘o
rank fifth $n terms of the global burden. of disease and
dhird in-global causes of mormlity 1] Oempanona!
and environmental factors miy contribute to 15% of
cases of COPD, according to a consensus report of the
American Thosacic Society (ATS [2]); and ‘also contrib-
ute to increiised COPD fmprnality 1] O ional and

environmental factors causing COPD include arganic
and inprganic dusts; mewml fumes, ‘chemicals and guses’
[4,4]. Welding fume - is knowi o cousé adverse health
effects including pulmonary siderosis and fibrosis {5}, It
is plso d pomb?e buman carcinogen: (IARC group, 2B}
causing hung cancer. Eﬁ 1. In addition several studies have,
reported 8 negative impact of welding fume exposure on
Tang, fancton: [8,0]. In spite of the established toxicity
of welding fume to' the lungg, epideiniofogical studies
of COPD have shown inconsisrent results. Bogadi-Sare:
[10] and Wang ar all.{11]. reporred significant reducton
of FEV,/FVG {forced expiratory volume in one sécond/
forced vital capacityd ratio, Chind'srall [12,13] reported
that welding fume exposure significanily. increased the

€T Auihor 2014, Pablishet by Crdord Univeisiey Bt on belislf of the Sosieey of Ovoupitional Masicioe:
AL For Petmisivas, gt p st
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adiologic Finding of Pneumoconiosis
Siderosis (Welder’s lung)
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0

periods. M
within their hume conntriecand § they develop cancer, it is Rkely
0 ecr whan they are older and have ok Qar.h. The & Lm);&at of

workers are a part v healthy group from

Objectives Welding fume & suspectid o sceclerate ghe dechae
o fung function and dcvclupmcm of chronic obstructive pufmo-
nary dmm (L,()Pi}} The aim of diisstudy was o examine the

vceupational exposures on cncer ridk among inidas

in ‘Qatar-can therefore mor be estimated, 1t & however pm;thlc B
,

v webding - fome dpostre and COPD I
Koremt s%upyaré wwelders,

g3 in ghese et ’md dish
st regutatons, fafo ion i pxpoies i
cecupativnal @ frond i Buropean CAREX xfafsb, is Hikely
W Hmired e fn Gatar and other Middfe Baseerit countries, doe
vyt of different marerials, provessesand rechnologies

0368 BREASY CANCER INCIDENCE AMONG FLIGHT
ATYENDANTS

;Aaxy Shierfeimn Mﬁry Hain, i Anlernan, Steven Al *Bles Simrdion,
b timin m.ﬁng;m N:Ho'w dnspituse B Caupations Safey ang ol
Lo isaase Contiof aodd Prowiution, Chohinay, DH U2 24 faermstionst
e, Faifs, VA W Wtiorel Cenes st Mokt betiites of Hookh
Huthesds, #10, USE

.11 Bamad 2014 W23 L 342

Objectives Previous smdios suggese thae flighe swmendanes hase 2
bigher incidents of bevast cancer than the gencral populition;
however, thy resson remains vacean, We evaluared the reladon
Gf breast concr incidence with estimares of cosmic miiasion
dose wnd wictrics of circadisn rhythm distuption amang a cohorr
of #8142 femate former US fighr arrendants,
Kethed Uohort members {or their proxy} sompleted 2 com-
puter assisred telephnne tnrenview dhar colleceed darn on fncident
cancers and pen~occupadonal rsk facrors for hreast cancen Inck
dene cancers wer abwo idenrified rhrough finkage wich state can-
cer regbtrics, 1ify rable analyses vy conduded w o compire
brease canesr cidence among the cohort to that io the geaed
poputatien and w evalpar expastreresponse reladons,
Resuls Brogse custeer o ed to the
general populatiun (oheerved 343 stemdardived froidence raths
1375 85% confidence fatveval 1.25, 1320 Among Sight atend-
ants, bezase carveer wa not significantdy assoctaced with renryear
fagged « iy of wbsorbed cosmic radiarion dose,
dnie spent working during normad sleep hours, or dme 208e8
ceossed in the colwrt averall or i women who gave birth twir
ur fewer dmes. A significane p assoriation was phserved
Between breast cancer incidvace anid these expoasirex nly in de
snvall sibset of women who gave brth three or moré times,
Conehisians Uar daes smggest thar the effect nf bompativnal
exposires on brease caniver sk amonyg Sight atendanes may be
oipedifiek by nonawcopadonal ek facwrs fur brest cancesn
Future ouidelling anafyses will furduer evabuate: the role of occi-
pationi! exposares anid non-oocuparional sk factors

£ wis tagreased o

93N THE RELATIONSHIP BETWEEN WELDING FUME
EXPOSURE AND CHRONIC OBSYRUCTIVE PULMONARY
DISEASE IN SHIPYARD WELDERS I8! KOREA

i vxxgasxm, ‘mmym; m ey

Mathad 240 muale welders whi wege working at fwo anmrds
and took the wmual hoilth examiniton inclidiug ¥
fuschion test in 201 participated i this stady! A qus:srzmznme
abuut smoking habits dnd sicupatdorial history was adminivered.
PET wax carvied our with sticr gquality vontrdd measurss,
Fxposed fume conceueations were esfimated nsing 884 welding
fume messurements aken 20023004 in one of the shipyands.
Lisvear muttiple n.gmsmn was saployed w evaluate the assoda
Gism b ive fum and lung funcdon
Luggistic ion wad Lmp 1 to rest the excass
ride m‘ COPD by cumelative futhe exposure, Age, height, the
ani ¢ fative fume were bcorpo-
rated as m&cpmdtnt variables in these models
Bevules Mean s was 48, sod mesn work duragion was 18
veses, The méan comikaive fume exposure was 77 mgim®. The
prevaience of COPD was 14,695, FEY, and FVC showed ncg;z-
ave o Hons with lative fume bug stagsg
nowsignifiomt. dds ratios wf COPL were sgnificantdy dlevatsd
for muddle (3,00, 95% CLL27-33.58) and high woposnre group
{8120, 9396 Ol 4142 98} ompared o the Tow fame cxposure
ot
Conclusions Oue  fmdings  snggese o porendal  wsociation
betwesn metal fume exposuze and COPD. Fuether smidy with a
prosprytive design by necded vo nvestigare e sxcessve decline
of bung functie by welding fume exposure.

t

373 POOLING CASE-CONTROL STUDIES FOR ENMANCED
EVIDENCE ON OCCUPATIONAL RISK PACTORS 1 LUNG

CANCER RESEARCH ~ THE SYNERGY PROJECE

"gg;( Slson, “Mny Kromhott "Roel Vewoulen, Susan Petws, “Besw Prsch,
s Bebeess, “eriamin Kerebia, Yoadvin Sz, Rt St Tematival doeny
for Sesewch mn Cans, byon, Fmna Slhe it of Ervioomentsl Medting
Kamiinske bnstitnes, Stockhoe, Secden; Hrsetuns for Bisk Assssmens Soences,
e, e Mo Fhastivie for tion aud £ ioped Medidine of the
Gereman Seasl Acident fnawance — lpstuts of e Bubrtiniverst Bt Bochum, Sodham,
Bamany

15, 1135i00ma0d-3014- 102362124

Objectives xplore guanticadve a8
for exposure to ashestos, crystalline silica, mc&cé, chronum and
polyeyclic aramatic hydrocarbons in the general populadon; fie
ther sauldy effecs on specific ool oypes and potental interaction
with smoking and co-octurring pecupational exposircs,

Method Fourteen sraidey from Burope and Canada were pooled
including 17 700 hing cancer cases snd 20 00 controls with
deeailed information on tobicce habits anid Wfetime cocupasions.
A guantitative job-exposure-marrix (SYN-JEM) was develped
basedd on more than 354,000 exposure measuremens from the
pamczp.mng countries, Different model specifications wery

taton

;D;-pmm! af
B:azmaar,?‘ mdfmmmi f»fadmﬁ san Bk Fospial, Inje Likersity Buisz,
o ’i.‘ae:m Indusiial ookl Asracistion, Sowor, Republc of Keees

Hisalth Agency, fm&em Repobiic of Hores
.11 Bioemed 20141056210

woand Health Resewrch pstiuts, Fora Oeoupations’ Safety end. g

pared o predicr hisorical job-, tme-, and region-specific
exposure feveds, Individual exposure fovels were caleotated for
ecach subject by linking the SYN-JEM wich the individual oecu-
i histories, { finonal logistic regression models wWerg
fimed 1o estimare odds satios, 939% confidence fmrerval, :mai
erends,
Results W obserand w;msum TESPONSE

increasing duradon and «

refadonships  with
P for all agents and

8
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01430 % A geAelsts] &gt AXAZAA SHILEA AT
E AL Tol 3719 AFAE HHEH T

EHAAX ZTE N2
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gotelt) AYgtzelstmal, AMApldel Fezdioistnl, Sl A elsny,
Tgiehde, seleiolgl olxelc Adgdolstud, Sorciy e Mg elstn),
Zoloi st PP EEE, Mol AMYatdals

Bogae o014d 4% nEEd FHE S40 FEEH dDsle A4 975" e AL
%S B4 As ANAE Ags £ 136249 Wrls Aug ddos Ry B
A& AA s

Mixed modelol Al ®4jo] olg9 &8¢, FE 49 T 55 old & §F %9 #
B3t HE W HAZ Eo] g & 9753l a, HEF AL 18] 6987, 3%3%%"2‘ AA 23} 219
™, 338 467, 43 1%, 58 19, 63 37, 79 5%, 88 19, 93] 2o F BN o &H
H@ge] A4 1,3624 01Utk

% w4 #HEHo] G wAE AxE dolnrt S8 AT, 2T, @“10'%’?*,
BMI #9T x 2935 7 454E¢ nyd EHEG S4E AAG 45, A48T
2@ 7 Asage FAGHCR fostA ol TS wWE %FVC Zjﬁ:?éw’u h:
R R %}% A ol o3 Aolvt gl ALE Yehyth
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EERL b B Pa k- R RS

FA9 &4 4aAES Hrtelrl fsie] AR HEIF R Yo B A
Som o Ak ol Ze

2. ~§-%15f01% : Lfﬂfé HEEe &4, FEEHY, dxToM A7 d& 9 1037%,
el BEgydgel dixdro Ei(m<0001), ¥ E AT A

fg 3%13}%%3— 4, T, dadolM 2 o&xe 105.3%, 106.1%, 96.0% 2
NxTRG 284 =3 (p<.001).
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o] A E3lo] Freddte] “The relationship between COPD and welding
fume in Korean welders’ cohort'® 23} th 20150 = df k2] 9l €7 ©] 53]
Fhestetae AEALANN SHIEA ZTE AAS Tol 2719 2FAE
33T

Objectives: This study aims to establish a welder's cohort at shipyards in' Korea and research the relationship between chronic
obstructive lung disease (COPDY) and welding fume.

Methods: - Seven hospitals participate in this project. We will collect 2,000 welders, 2,000 workers of low dose exposure workers as
control 1, and 2,000 office workers as control 2 in several years. We conduct the pulmonary function test (PFT) and are going to follow
up within three years.

Results: We registered 584 welders, 391 workers for control 1,282 workers for control 2 (Table 1). There were no differences in the
prevalence of respiratory symiptoms among three groups, The forced vital capacity(FVC) was lower in the control 2 than the welders
and control 1. The FEVI/EVC was lower in the control. I and the welders than control 2 (Table 2). The prevalence of obstructive
ventilatory disturbance were 9.2% in the welders, 13.3% in control 1, and 1.4% in control 2 and significantly higher in the welders and
control. The multiple: logistic regression analysis shows that the odds ratio for obstructive disturbarce are 3.15 in welders and 4.21
in control 1 (Table 4). In less equal 40 vears, the odds ratio for obstructive disturbance are 8.59 in welders and 10.92 in control 1 (Table
5). In the smoker or ex-smoker group, the odds ratio for obstructive disturbance are 5.02 in welders and 6.66 in control 1 (Table 6). .

Conclusions: We started the welders” cohort. We will study the work-relativeness between the COPD and the welding fume and support
the evidences to legal compensation, ! : : L : : . j
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2) Spirometry Longitudinal Data Analysis (SPIROLA) SoftwareZ®
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LLD (limit of longitudinal decline) + one-sided upper 95% CI for referent
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Abstract

Objectives: This study aims to establish a welder’'s cohort at shipyards in
‘Korea and researéh the relationship' between chronic bbstructive lung
disease(COPD) and welding fume.

Methods: Seven hospitals participate in this project. We will collect 2,000
welders, 2,000 workers of low dose exposure workers as control I, and 2,000
office workers as control II in several years. We conduct the pulmonary
function test(PFT) and are going to follow up within three years.

Results: We registered 2,1391 workers, 409 workers excluded and 1,730
workers consist of the 669 welders, 491 workers for control I, 570 workers
for control IIwere analyzed. There were no differences in the ;ﬁrevalence of
respiratory symptoms among three groups. The %forced vital capacity shows
no differences among three groups by age. The FEV1/FVC was lower in the
control I and the welders than control II. The prevalence of obstructive
ventilatory disturbance were 10.2% in the welders, 14.3% in control I, and
2,1% in control II and significantly higher in the welders and control I. The
multiple logistic regression analysis shows that odds ratio for obstructive
ventilatory disturbance are 2.36 in control I, and respiratory protector affected
on this effect. In the mixed model the FEV1/FVC was significantly lower in
the welder and control 1 than control 2.

Conclusions: We started the welders’ cohort. We will study the
work-relativeness between the COPD and the welding fume and support the
evidences to legal compensation. And various health issues from welders’
cohorts such as eye, heart, kidney, liver problems should be studied.
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