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Association between Employment Status and the Prevalence of COPD
for Manufacturing and Construction Workers
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ABSTRACT

Objective: This study aims to analyze the relationship between employment status and the prevalence of chronic obstructive
pulmonary disease (COPD) for manufacturing and construction workers.

Methods: Subjects, who had or have worked as temporary workers in manufacturing or construction worksites for the longest
career years, were extracted from the KNHANES(2007-2009) database. Characteristics of demographical, socio-economic, and
smoking history were treated as independent variables. Considering that smoking experience and age are significantly influential
in the prevalence of COPD, logistic regressions were analyzed after stratifying subjects according to their smoking experience
and age. A two-stage stratified systematic sampling method was applied for the logistic regression analysis.

Results: Age, gender, and household income level were associated with the prevalence of COPD in both smoking and
non-smoking groups. However, employment status was only significant among smoking group. Smoking experience and age
were significantly related to the prevalence of COPD among all age groups. In addition, employment status and household
income level were also associated with the prevalence of COPD in young aged group. But gender was the only significant factor
among the elder group.

Conclusions: This study confirmed that employment status was a major social factor which may be related to the prevalence of
COPD. Proper supports such as providing safety measures should be provided to temporary workers to manage their respiratory
health.
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(Lacasse et al., 1999). 181} &L 2o =% §4s}
(labor flexibility)ol] whet o]t 2 Q15 oo FEAE
o = et fAel miAle FFE A aLesfof
o Fart Qlek 2017 % B2 Y] et HEE
ZARRE Ao W= A2 A AA HEE=
M O] W RL 717t 23.1%8) 62.0%2 A R
A o] ool AT Y= AL LrEPATHKLSL 2017),
oA HATFA ] FuA AL T ek A fo
B7el 1= Ths Aol FobA L 9l BergAel o
2 2o 2 Qs 1At 4= A 71371 AehA
olmng 2 Fejof uet Aol Zpol7t g
T AUtheE A= W2ZZTHKSEH, 2008).

=90 g, T2 JE7F AA H BAA A% A
glof w2 ko] el theftt diso] A4Sl
oh Al A &k A, = S v 2R
A0 LAA Rl T2 PE et Ato] Fri(Virtanen et
al., 2005; Ferrie et al., 2008). 0=+, TH= 121 &
HolA = w42 =29 4= FE7E g
3t 5 AAA At dF vE ¢ ok A E
& 9Fth(Silverstein et al., 1998; Benavides et al., 2000;
Virtanen et al., 2002). 12j1} o]Q}= vl 22
7t A7koll §9g FFE vAA] P= AR UE
UAY @518 H4t2 F2AE0] v 22AE
of vl F#A A7 AE7F o vy S5k
Aol e Aom AtEo] ARtE ATt A E
71 %= 3} th(Rodriquez, 2002).

WA= v FRAES SR dAE
g2 A =Kt dudo] wof TR
UElE 4= e Zlez AFEQI(Kim et al., 2005,
Sun et al., 2015) H]AF2Z ZEAEC] A= 18 2
¢ A A AHE £EH0R FUke 74
I AAE= Ao 2 Ve THKim et al., 2008). A+
7HA| o] AtE2 v A FRAES AAIA A
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1) COPD 7+-&

20169 %= tigtas] 9 55713k3] 9 #H7|F HA
A& EHE COPDL} A= ast7] 18l 1=
LT 7R g HEHFEV/EVC (%) =2
H S FHHFFE A2 HIE, FVC(%) AxE= &
skl Aol 4, FEVI/FVC(%)7F 70% ©]/go]
FVC(%)7} 80% o]/l ¢l A o= wetsqict.
™, COPDL FEV/FVC(%)7} 70% u]gkel 7 <-o
ot Ao R s tHTable 1). H]E >
o %= FEV,/FVC7} 0.75-0.800|clgte A} =
Helof et #Ha g E 1 - A=
3l Q) O LHKATRD, 2018) 71 QA ZAke
oobst 4= gl A= Aol whet AP
ol 715 A-Eseinh

o
=]
A

Table 1. Criteria for the diagnosis of COPD

Diagnosis FEV//FVC FVC
Normal > 70 % > 80 %
COPD <70 % -

2) e B4 o i3t 72

QAT ThARRre] AtelQI ek 2K, A, A
% AREBMD, 7H7 £54F), 22§
A AEL oot 2ol FEAHL

(1) AFEeIFE Al a9l
g, A%, BMIL T3 ARG, $4, F5
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HE THE T A5 S22 AU 1% £ F T B4 AAFA
o 22 Peok Aol B2 o= et B
o= Z3elA] gt (D) FAAF vs HIEFHFT AR
AF gAE $A FD AWl ot Fax
) 22 (n=1,528)2} H(FHEARHN=1,589)2 FEBFHTH TS
VAT AOlshd ok el 9l ol ). % Aol e} Aol 2alaf 22 3
ofBA AT AUA o gt FUHE Y= oA o] AT AEfolA F= FEQF COPD HAY 7t
FOA A ¥ e o] CHKSEH, 2008). o] Aol A= ﬂﬁ*ér% 2 AE FPEAL ARt BA s}
SUNAGGFRZALS] A A9 2ALF 52 &8s (Figure 1).
ol A Ea A8 lix}oﬂ g 495 vl
A Ao setstglm A4 TRAL AFH Q) A v vEHTYR
= Aeolatort AT A B AR AP F95 seME
7I1HeZ S6A] mluel -(n=1,766)2}F S6A] o]/l
G = 4¥ B-0=1,353)2 Uz F, 2t ol sl Ake] el
A S B A oRE B W oY 4 A 27, &4 A, 19 22 JHE LS AH
Aol AU T A S v o= Aokt |5 COPD g 7to] A& =A|AY 344
= A&t A5G th(Figure 2).
3) 24 U TG FEEA F2HAE SRS REAAE
A8 A-=ollA COPD] HHAgofl & ¢(Davis et al., o|-gsto] FEZE U= A& LEste] e ZAAE
1989; Eisneret al., 2005; Yin et al., 2007)1} =2 AF SHEANEL B E g B4 Ui 85191
(Lacasse et al., 1999)0] m|x]& &J3Fo] ri= S Lo o =052 185}tk £ E AELE STATA
Estel A RS T AW L AYES FB Ver 120 SAZRINS olgsto] RAsT
Study Subjects
(3 missing data=2)
Smoker Non-smoker
(n=1,528) (n=1,589)
Socio-demographic Factors Prevalence of COPD
Gender -
Ace Normal
- :FEVI/FVC =70 %
BMI(kg/m?) :FVC =80 %
—_
Household income level (Quartile)
COPD
Working Conditions 7 - FEVY/FVC <70 %
Employment status

Figure 1. Method scheme of analyzing the relationship between employment status and the prevalence of COPD after stratifying

subjects according to smoking experience
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Study Subjects

" 4

&

Age less than 56 years old
(n=1,766)

Age more than 56 years old
(n=1,353)

Socio-demographic Factors

Prevalence of COPD

Gender
Age - N Normal
BMI(kg/m~) :FEVI/FVC =70 %
Household income level (Quartile) :FVC2380%

-

Smoking History
Smoking experience o
COPD

Working Conditions

Employment status

:FEVI/FVC <70 %

Figure 2. Method scheme of analyzing the relationship between employment status and the prevalence of COPD after stratifying

subjects according to age group
Im. o1 At

1. oiCf A RIS 2| YHIY 5o

AT ARt 2= %‘EH 2 7 B4 nhE i
S(7VEA 7 ALE %) B HF-S Table 29 Zh
AtA =AY S *a“é | 1,0967§(67.2%), /32
989H(32.8%) 2.2 Ht AFL 50.8A4=2 YrEGITE H]
AA 22A 2 G 44678(62.5%)0] 1 AL
5887(37.5%) 2.2 Hat AHL 52,14k AHL 56
AE 71HCR 18 = vugos Yrile 4%
AP DEAL fEE BpETe 1,241%(70.6%)
ol wid, H|AFR Q] AL vlaE o] 525%H(66.0%)
1 AoR yEtt AR FEAF vAAA] L2
A a5 P 7E ZHZE 70778(33.7%) 2 1147
(38.3%)0] 3L “APS ZHzF 339%H(17.2%), 11478(12.5%)
A Aoz Hxgo] itk A& 3 AFHol A=
A S, AHA 2R A= 1,06178(54.8%) 0] AL B 4f
2 IRAE 467H(53.4%)0]ct 1Y &9 AY
o] A fle AeolA AFE ZTEA= 1,0239
(45.2%)01 AL HIGTHA] TEA= 56678(46.6%)2 A
© 2 UERT
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2. 22 el |2 dE| I coPD o7
== P COPD A o) f ul weg e s 7
o 23 22 FEo] wWE FEVP(p=0.61)2} FVCP
(p=0.56) 57 FAHOR fofgt Zo|7h flgleh 1
et A ZRAE FolA COPDSl Z-$-+= 2087
(153%)1 Ao vehd uh, v g7y 2245 5
COPD:= 1157(17.6%) 0. & ©f w7 Yebeal SA414
O O Zo7h 9l Ao' ERgTH(p=0.05).

3. 01 A8l w2 22 HHElcorD WA Zto|
O

Fol Y AT hAn=1528) 5, 22
g7} B E 7AYo COPDY 7hsAo] folabl w3k
tHOR:2.02, 95% CI: 1.29-3.18). E3L A}3]|¢1713}HA]
Q9 & d7go] =& A(0R:1.10, 95% CI: 1.08-1.13)
COPD7} Lhebdt 7h54d 2 S9th(Table 4). 12fut of
Ao ZALHOR:0.24, 95% CI: 0.11-0.51) 7} U &5 4=
Fo] sPo] mg ‘=sPel HX(OR:0.51, 95% CIL
030-0.88)% 1 7F5Ado] W o ek
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Table 2. General characteristics of study participants

N(Weighted %) M+SD'

Regular worker Temporary worker

Gender

Male 1,096(67.2) 446(62.5)

Female 989(32.8) 588(37.5)
Age (Year) 50.8+15.1 52.1£18.1
Age (group)

Non-elderly group (56<Age) 1,241(70.6) 525(66.0)

Elderly group (56>Age) 844(29.4) 509(34.0)
BMI (kg/m?) 23.9+3.4 23.943.5
Household income level

High 339(17.2) 114(12.5)

High-middle 425(21.2) 295(21.1)

Middle-low 567(27.9) 211(28.1)

Low 707(33.7) 114(38.3)
Smoking history

Yes(more than once in a life time) 1,061(54.8) 467(53.4)

Never smoked 1,023(45.2) 566(46.6)

"N: Number of samples, "M=S.D. : Arithmetic mean + standard deviation

Table 3. Distribution of pulmonary function status and the prevalence of COPD by employment status

Characteristics Classification Regular Temporary P-value
. 4 FEV,P(%) 90.6£13.8 90.3£15.0 0.61
Pulmonary function status(M+S.D)
FVCP(%) 91.7+12.5 91.4+12.8 0.56
Normal 1,150(84.7) 537(82.4) 0.05
Diagnosis of COPD (N'( %)) COPD 208(15.3) 115(17.6) '
Total 1,358(100) 652(100)

Table 4. Logistic regression analysis: Study participants with smoking experience

Diagnosis of COPD (Ref: Normal)

Characteristics Categories OR (95 % CI) P-value

Gender(Ref: Male) Female 0.24(0.11-0.51) 0.00

Age (Year) 1.10(1.08-1.13) 0.00

BMI (kg/m?) 1.01(0.94-1.09) 0.62

High 0.57(0.30-1.07) 0.08

Household income (Ref: Low) High-middle 0.83(0.47-1.47) 0.53

Middle-low 0.51(0.30-0.88) 0.01

Employment status(Ref: Regular worker) Temporary worker 2.02(1.29-3.18) 0.01
RITES R P o] ojAJel AL(OR: 0.44, 95% CI:0.20-0.98), BMI <=
TAL 3 Ao gl dF AR n=1,589)9] 7 Z7F =& 239 (OR:0.77, 95% CI: 0.65-0.92), 1&8]3!
ol olgjo] ¥S4% COPDY 7HsAe BYth 7 W &5 SFol 'sbo] s FAPOR: 031,

(OR:1.09, 95% CI: 1.06-1.12) (Table 5). T2t} ¥ 95% CIL 0.12-0.77) EX Aol ZS(OR: 0.30, 95%
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Table 5. Logistic regression analysis: Study participants with no smoking experience

Diagnosis of COPD (Ref: Normal)

Characteristics Categories OR (95 % CI) P-value
Gender(Ref: Male) Female 0.44(0.20-0.98) 0.04
Age (Year) 1.09(1.06-1.12) 0.00
BMI (kg/m?) 0.77(0.65-0.92) 0.01
High 0.30(0.10-0.83) 0.02
Household income(Ref: Low) High-middle 0.31(0.12-0.77) 0.01
Middle-low 0.84(0.38-1.86) 0.67
Employment status(Ref: Regular worker) Temporary worker 1.31(0.63-2.75) 0.45

CL 0.10-0.83) 71 7Fs/do]l W2 Aoz yepdeh | (Table 6). E7F A7) 525 COPD 7Fs/do] 2|3}
W, 28 P COPD T §oJ3t o] gt A =& Ao & UebdTHOR: 1.08, 95% CI: 1.03-1.12).
(OR: 1.31, 95% CI: 1.63-2.75). I AESZo0] 5P o] "] ‘Z3P(0R: 0.45, 95%:

0.20-0.99) X <42l H(OR: 0.26, 95% CIL: 0.09-0.74)
4. 10| 2 2= el COPD WA Zto| gty of nujFAxE2l H-(OR: 025, 95% CI: 0.09-0.65)

1) Bl (FF) 2=} COPD 7}5/do] folstA =trt.
Aol 564 1Tkl A thAARE=1,766) Foll 4]
v QA 2] 9 COPDY 7Hs/dol -2lskA 2) A}
Lo zAoz VEPITHOR: 2.24, 95% CI: 1.29-3.89) A o] 564 o]l At A= (n=1,353)2] 7,

Table 6. Logistic regression analysis: Study participants with young age (less than 56 years old)

Diagnosis of COPD (Ref: Normal)

Characteristics Categories OR (95 % CI) P-value
Gender(Ref: Male) Female 0.49(0.20-1.21) 0.12
Age (Year) 1.08(1.03-1.12) 0.00
BMI (kg/m?) 0.97(0.87-1.08) 0.64
High 0.26(0.09-0.74) 0.01
Household income(Ref: Low) High-middle 0.51(0.20-1.27) 0.15
Middle-low 0.45(0.20-0.99) 0.05
Smoking experience(Ref: Yes) No 0.25(0.09-0.65) 0.00
Employment status(Ref: Regular worker) Temporary worker 2.24(1.29-3.89) 0.00

Table 7. Logistic regression analysis: Study participants with elder age (more than 56 years old)
Diagnosis of COPD (Ref: Normal)

Characteristics Categories OR (95 % CI) P-value
Gender(Ref: Male) Female 0.22(0.12-0.40) 0.00
Age (Year) 1.10(1.06-1.14) 0.00
BMI (kg/m?) 0.92(0.85-1.00) 0.08
High 0.72(0.36-1.42) 0.34
Household income(Ref: Low) High-middle 0.87(0.52-1.45) 0.59
Middle-low 0.81(0.48-1.38) 0.45
Smoking experience(Ref: Yes) No 0.49(0.29-0.83) 0.01
Employment status(Ref: Regular worker) Temporary worker 1.35(0.86-2.12) 0.18
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