Sh2Ad A SES| K], M257 M|45(2015) ISSN 2384-132X(Print) ISSN 2289-0564(Online) Original Article
Journal of Korean Society of Occupational and Environmental Hygiene, 2015: 25(4): 525-533
http://dx.doi.org/10.15269/JKSOEH.2015.25.4.525

ZMA 2RSS HAMA HY|S Xsket BE 90!

1 - = = = 2
2xpl - UG - S - AFA - XS - 0|F5 - HIHS . D

-
i

(¢}

ggerieta ojuhest AR [ e ofetat, PRatchala ojshdRehatel ofuolstm A

r-\

Factors Associated With Obstructive Pattern Spirometry In Shipyard Workers
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ABSTRACT

Objectives: Alongside smoking, occupational exposure is an important risk factor for chronic obstructive pulmonary disease. The
purpose of this study was to evaluate factors associated with occupational pulmonary function decline that can be used to create
guidelines for the health management of shipyard workers

Materials: This study analyzed spirometry from 10,597 male shipbuilding workers. Functional decline in spirometry was defined
as FEVI/FVC <70% and logistic regression for work duration and occupational hazard exposure was performed

Results: Among the subjects, 4.2% showed an obstructive pattern in pulmonary function. The odds ratios for hazard exposure
were 1.67(indirect) and 3.54(direct), and for work duration 1.97(10-18 years), 2.29(19-27), and 5.02(28+). After adjusting for
smoking and work-related factors, the odds ratios for work durations of over 10 years were 1.73(10-18 years), 1.99(19-27), and
4.09(28+), but for hazards exposure was 1.71(direct) alone after adjustment.

Conclusions: Occupational COPD is insidious and chronic, and thus long-term hazard exposed(especially over 10 years) shipyard
workers with functional decline in spirometry need to prevent and manage COPD. This study is important for establishing
guidelines to manage hazard exposure among shipyard workers and prevent COPD

Key words: occupational exposure, pulmonary disease chronic obstructive, respiratory function test
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Table 1. General characteristics of study population
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Characteristics Numbers(%)
Age group(year) 10-19 53(0.5)
20-29 1459(13.8)
30-39 3251(30.7)
40-49 4112(38.8)
>50 1722(16.2)
Tenure(year) 5¢< 1241(11.7)
5-9 2400(22.6)
10-14 886(8.4)
15-19 2635(24.9)
20~24 1258(11.9)
25-29 1141(10.8)
>30 1036(9.8)
Hazards exposure group None 1465(17.9)
Indirect 2378(29.1)
Exposure .
Direct 4341(53.0)
Smoking(packyear ) None 2779(34.2)
Past 5< 539(6.6)
5-10 456(5.6)
>10 870(10.7)
Current 5< 593(7.3)
5-10 934(11.5)
>10 1944(24.0)
Pulmonary function Stage0” 10152(95.8)
Stage [ 317(3.0)
Stage 11 128(1.2)
Stage III 0(0)
Stage IV 0(0)
Total 10597(100)

“Packyear;twenty cigarettes smoked everyday for one year

**GOLD(Global Initiative for Obstructive Lung Disease) Criteria

Stage0;FEVI/FVC=70

Stagel;FEV1(forced expiratory volume in one second)/FVC(forced vital capacity)<70% and FEV1>80

Stagel;FEVI/FVC<70 and 50<FEV1<80
StagelILFEV1/FVC<70 and 30<FEV1<50
StageIV;FEV1/FVC<70 and FEV1<30

http://iwww.kiha.kr

Journal of Korean Society of Occupational and Environmental Hygiene, 2015: 25(4): 525-533



Table 2. Job tasks and possible exposure hazards by exposure groups
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Job tasks

Possible exposure hazards

Direct exposure

Indirect
exposure

Nonexposure

Welding(Dock, Open, Pre erection, Close, Tech, TIG), Attachmen
t(Carrier, Open, Fairing, Molding, Dock), Marking(Dock, Pre
erection), Installation(Engine room, Deck, Body, Electrical),
Gauge(Installation, Engine), Cutting(Auto, Plate), Coating(Paint,
Shot), Outfitting(wood), Line heating, Rigger(Shackle, Operator),
Crane

Assembly, Plate sizer, Public service(Construction, Control),
Docking, Sea trial(Engine, Body, Electrical), Carrier, Item control,
Electric system control, Scaffolding, Heavy machinery control,
Civil engineering, Indirect, Work control, Safety control, Quality
survey, Quality control, Motor equipment control, Press

Contract, Design, Accounting, Management, Study, Planning,
System, et cetera

Noise, Welding fume, Iron oxide, Vibration, Heavy
metals(Manganese, Nickel, Chrome, Copper, Zinc
oxide, Aluminum, Carbon monoxide, Wood dust,
Glass  fiber  dust, Organic  compounds
(Epichlorohydrin,  Diethylenetriamine,  1-Butyl
alcohol, 2-Butoxyethanol, Methyl alcohol, Methyl
isobutyl  ketone, Cyclohexanone,  Acetone,
Ethylbenzene, Isobutyl alcohol, Isopropyl alcohol,
Xylene, Chlorobenzene, Toluene, Heptane,
Methylene bisphenyl isocyanate, Hexamethylene
diisocyanate)

Table 3. General and occupational charicteristics by pulmonary function test(PFT)

Charicteristics Normal PFT Decline” PFT P-value
Numbers(%)
Total 10152(95.8) 445(4.2)
Age(year) 39.60+8.85 46.29+8.71 0.000
Tenure(year) 15.55+9.37 20.38+9.52 0.000"
Smoking(packyear) None 2699(34.5) 80(27.8)
Past 5< 526(6.7) 13(4.5)
5-10 439(5.6) 17(5.9)
>10 825(10.5) 45(15.6) 0.000°
Current 5< 579(7.4) 14(4.9)
5-10 915(11.7) 19(6.6)
>10 1844(23.6) 100(34.7)
Hazards exposure(year) None 1432(18.2) 33(11.4)
Indirect 10< 1287(16.3) 17(5.9)
>10 1009(12.8) 65(22.5) 0.000"
Direct 10< 1593(20.2) 41(14.2)
>10 2574(32.6) 133(46.0)

"FEV1/FVC(forced expiratory volume in one second/forced vital capacity)<70

' P-ValuebyT-

Test

¥ P-Valueby )2-test

FFe e AYA ¥ AHET] A3 vhF =4 3 ois HA Hole A &7 1 =37
28 IHEAS A 2RIk 4te s oA FoJshA vEbes ARy 5H A F
Lol 94 o]k, 10~184, 19274, 28\ o402 ol §ofahA| yehgot, TR} mE of it
TR fAM B deFR 0 wdE A AT A Fole 4 =3I $AHR
AreEw o2 thpo] A H el 43401%}01 A o&HA YebTh 25717 lé%ﬂliﬂ%ﬂ R
FAYS BAFYIModel 1), thA] ZFE7|ZE R § <l Fof u]3] 70%w uca 29| 109 o4} Rz
AR ks o F-E HASTHModel D). f8fQlzr  wARHZE 101 o] 4] LRIkl A] B At 2
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Table 4. Odds ratio(OR) work-related factors with decline* pulmonary function test(PFT)

Adjusted OR

Variables Crude OR Model 1" Model 11
OR 95% CI OR 95% CI OR 95% CI
~9 1 1 1
Work duration 10~18 1.97(1.46-2.66) 1.92(1.41-2.60) 1.73(1.25-2.38)
(year) 19~27 2.29(1.60-3.27) 2.26(1.58-3.24) 1.99(1.36-2.91)
28~ 5.02(3.60-6.99) 5.09(3.63-7.12) 4.09(2.81-5.96)
None 1 1 1
Hazards exposure Indirect 1.67(1.12-2.50) 1.62(1.08-2.42) 1.14(0.74-1.75)
Direct 3.54(2.30-5.45) 3.40(2.20-5.25) 1.71(1.05-2.78)

*FEV1/FVC(forced expiratory volume in one second/forced vital capacity)<70

"adjusted with age, smoking
*adjusted with age, smoking, work duration, exposure
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