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Abstract

The purpose of this study is to detect metabolic syndrome components related to exposure of organic solvent
through comparison and analysis of metabolic syndrome components between workers at the workplace exposed
to organic solvent (toluene, xylene, styrene) and workers at general workplace. During the period from January
to December 2010, the survey was conducted against male workers of 168,769 persons with age group 30-59
completed medical checkup, dividing workers at organic solvent exposed work place and workers of general
workplace against which comparisons were carried out about the result of general characteristics, blood test.
Whether exposed to organic solvent and exposed period relationship with metabolic syndrome components were
identified through execution of multiple logistic regression analysis. The prevalence rate of the metabolic syndrome
by age was 15.0% for the 30s, 19.8% for the 40s, 22.9% for the 50s. For the whole workers, the prevalence rate
of the metabolic syndrome was 17.4% in exposed workplace and 18.4% in general workplace that was higher
than the rate in exposed workplace. Even if age, drinking, smoking, exercise, region and BMI were corrected,
the exposure to the organic solvent was the higher the significance of blood pressure and fasting glucose were
statistically and also the longer the period of exposure was, the higher the significance of blood pressure was
statistically. In this study, the exposure to the organic solvent showed a statistically significant relevance with blood
pressure and fasting glucose among the metabolic syndrome components and the period of exposure showed a
statistically significant relevance with blood pressure. Further researches should be conducted by prospective cohort

study about the organic solvent and the metabolic syndrome components supplementing the defects.

Keywords : Organic solvent exposed workers, Metabolic syndrome

*Corresponding author
Tel : +82-2-2228-1867 E-mail : jhroh@yuhs.ac



LM B

th AL 3 (metabolic syndrome)°| & 2-5-H] vt &
F s, AAUAL o), 89 A5 5] 7 Tty
el AR o] AElE 2at= Tl (Isomaa,
2001), A&k o] WstE l&) wWE F7F FA1E Hol
3L ATH(Park, 2003). AR F-o] At 7]E2 AlA
B 77]7(World Health Organization, WHO)o|A] 1998
| AS ARe & FA FAEH dAlE vlT =1
A=, d, g9 AT (National Heart, Lung, and
Blood Institute)oll A A A1 S v]=+ Y 2HE WS X
Za9-42l x5 =g (II)(National Cholesterol Edu-
cation Program-Third Adult Treatment Panel, NCEP-
ATP 1Dl &J3] Alte Zo] da] AM-=aL itk v
= FH&HE 1S 2RI X5 E el 9
St AR JE7ES sE s, 89, S8A,
U FHZEHE, 38 9 F 37K o) oldaA
HY o) iAo 2 Zoju=d], sulelA= 1
FY~HE 28 2o A0l X& Fd ) A2
HEe 2 s &9 71ES WHOS| ofAjolql 7]
Fo7 pAste] F2 ARESIAL th(Lee, 2007).
QAR S22 A28 B A48 28, 79
& oY 5o HHE oSt FEsk AREA AL
29 4 A PBraun, 2011; Grundy, 2005; Isomaa,
2001), oF&7EA] 2 717 0] obF] G atA WA ¢
3 9JtHHong, 1997; Liese, 1997). thAlS-5 LAY 7]
el 7H F i EA R SR e tARETTo] AlA
ANUAA| B3 AP YL 24 7159 A 7]
olgtt}r B3 Ith(Woods and Seeley, 2005).
QAR Aggdito] oz} B4 9 ER
o] =23 #HA S ®olil JTrH(Albright and Gold-
stein, 1996; Merker et al., 2006). Wl A3} Ao ¥
TEE REHE ZEA A 5] 2 Zler By
%% 3 (Kotseva and Popov, 1998), 5= 2] Z~E]#H |
EE2HE 2EAVE AL LY 2E2HE 2
AR A A F3e] LA 9ol EuheE Bt
%1 24 th(Seppalainene and Harkonen, 1976). 31L& =2
2R kEHE 2R AR 2E2EHE 22
Zhe] vis) g, Qled 2 led Aol e d
T-7F YA THHeo et al., 2009). ©]2 3 AF+EL A}
F3a A QoA f718A1Y] w2 dX ST
o] & 715438 AAR FAL
a3y oA 7R 7184 =2 A 99
JNAE 7+ Q1A ik B2 AT o] FofX|A]|
R dom Afztel| wet ALA e Aol & Hol

O

5

Qo

M 1 e R

al

J. Odor Indoor Environ. Vol. 13, No. 1 (March 2014)

AE o] F7HA <l 371 8 3}t}. Seppalainene
and Harkonen(1976)2 ZE|dle] =E&F o]3} o
LE2EHE ZEANA xR Ad3A o] AR}
2Zokthy B3k whA | Edling and Ekberg(1985)& 2~
Ejdle] 1/2 TWA = olsldlM = 4143853t 9 7|e}
o] QA gFe] epA] eFskrhar shitt. Kaukiainen
et al.2006)2] ATFoME TEE ZE2EH S, FE5E
e &N BAHOE FosH EUAT, FA
Ak, Qled, o) B EAZ R F93 2}o)
& HoR|= it BASHTh

ol ¥ Ay AFHoE FPE 5507443 4
gg5te] B, A, 2E-e] =Fo] tjA}
o gk vRE IS dotr izt St

)

oy &

ot

2. 947 gy

2.1 e & XpE+3H

2010 195H 129784 A= 7 ARAHNA A
AR -2 30-59419] HAE 222} 168,769 & T
o2 31t B, I, 2 g EF o)
slo] EFATHAS e 224 543642 &3S
Z 3Th B, 249, ZElE o]d T2 Rl
Ztel] sl FEEe] Sea7AE e it

L3R

o] A
SR, AA 7S =&
A (kgm?ye BFAKg)E 71(m)2] AT 2 Hiro
Tk sElEde EulE A Ao w8 isA
gk 5 ulFE Avs EoldlA SAEI Ete
SAPAR S o, A AH = /A o) &
2] & AT

2 AFA dAsSe] Aols WIE v= Z9
28w 2o Al XE Hdame] W 7E
o wl 571 A o) B F 37HA] o) vk
A71E 52 A3 THGrundy, 2005). 1A, -5
H|WRS ofrJol B F 2| 9] 7]Eel wet sl &
FA7F FAAdA 90em ©]dQl 7-(WHO West
Pacific Region, 2000), E4l, @42 +57] ¢ 3
7} 130 mmHg ©]’ol A o] &7 ¢ X171 85
mmHg °)’F B= d4oFs B&ats 49, AA, 25
Al 3 217} 100 mg/dl 0] B g o



WASFE FHRLG 57184 B

oA 40 mg/dl IR} B TAEE ofE Hg

Z Asiitt.

22 XtEXE| ¥ 24
Zg B4 SPSS v 1

71874 =E3AIG Y 2EA S} A 2EAR
T8 EHN%? e i3 919
(] =

of gk s sk A%, &5,

*E:‘
AT Bdadlel tat wE BAo

square test$} Flshers exact testS A3 3T}
Al =E {5 Z7|7bo] iAol HIA|

Table 1. General characteristics of subjects

8.0 EAZZ WL o] &
g3 & 1%%?49} B8 AAEAE A7

& Sokr) 945l 44 B9IE SPUE o
72 APAAES FEUFE Sl 1F 24
AN s,

3.1 AP MRES
AU E

25010t AL FA =
01 koLt 25 kg/m3 01
Haomn, =
24.43+297 kg/m3 o]

m]m

oy

_O__Z/\
T

1:]. oo ]
ST 2,481 (45.5%), ™
R

o)A 141,328 (87. 6%)g P

BN
s
o
=

=
2
2
> M
o e
P

K
rlo

E
BLJJ
S
K
)
BN

FH A FAA
73,6748 (43.2%)°] 21
oA 4,57978(83.8%),

Non-metabolic syndrome (n= 137,850)

Characteristics

Metabolic syndrome (n=30,919)

Exposed group

Control group

Exposed group

Control group

Age (years)”

30-39 1965(2.9) 64800(97.1) 387(3.2) 11760(96.8)

40-49 1820(3.5) 50579(96.5) 441(3.4) 12630(96.6)

50-59 569(4.0) 13647(96.0) 227(4.0) 5473(96.0)
Body mass index (kg/m?)’

18.5-22.9 1923(3.6) 51554(96.4) 178(5.1) 3316(94.9)

23-24.9 1406(3.0) 45741(97.0) 249(3.7) 6533(96.3)

>25 1105(3.0) 36121(97.0) 584(2.8) 20059(97.2)
Smoking’

Non-smoker 1220(3.1) 38736(96.9) 225(3.1) 6929(96.9)

Ex-smoker 1262(3.2) 37604(96.8) 281(2.9) 9360(97.1)

Current smoker 1973(3.3) 57057(96.7) 508(3.6) 13617(96.4)
Drinking”

No 791(4.4) 17346(95.6) 108(3.7) 2806(96.3)

Yes 3663(3.1) 116050(96.9) 905(3.2) 27100(96.8)
Exercise’

No 933(2.7) 33594(97.3) 209(2.6) 7734(97.4)

Yes 3521(3.4) 99802(74.8) 804(3.5) 22171(96.5)
Region®

Seoul 723(1.1) 66460(98.9) 206(1.2) 17342(98.8)

Suwon 140(0.9) 15175(99.1) 42(0.8) 5086(99.2)

Daegu 0(0.0) 6168(100.0) 0(0.0) 1528(100.0)

Busan 768(5.2) 13919(94.8) 207(5.4) 3638(94.6)

Gwangju 1977(23.8) 6340(76.2) 559(19.5) 2312(80.5)
*p<0.05 by chi-square test or Fisher's exact test.
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Table 2. Odds ratios of each component of metabolic syndrome according to exposure of the organic solvent

Characteristics Exposed group Control group Adjusted OR' 95% CI
Waist circumference (cm)’ 938(17.3) 39.243(24.0) 0.66 0.60-0.72
Blood pressure (mmHg)" 2,121(39.0) 51.312(31.4) 1.18 1.11-1.26
HDL-cholesterol( mg/dl) 717(13.2) 22,091(13.5) 1.02 0.93-1.11
Triglyceride (mg/dl) 2,070(38.1) 66,870(40.9) 0.93 0.88-1.00
Fasting glucose (mg/dl)" 1,609(29.6) 41,529(25.4) 1.44 1.34-1.54
Metabolic syndrome 945(17.4) 29974(18.4) 1.01 0.93-1.10

n (%); OR, odds ratio; Cl, confidence interval.
*p<0.05 by multiple logistic regression analysis.
fadjusted by age, BMI, smoking, drinking, exercise and region.

Table 3. Odds ratios of exposed duration and each component of metabolic syndrome

Characteristics Classification Adjusted OR*(95%Cl)
Group | 1.0
L Group II 0.84(0.68-1.04)
Waist circumference (cm)
Group 111 0.77(0.59-1.00)
p for trend 0.1415
Group 1 1.0
. Group 11 1.24(1.08-1.44)
Blood pressure (mmHg)
Group III 1.26(1.05-1.50)
p for trend 0.2893
Group 1 1.0
Group II 1.13(0.92-1.40)
HDL-cholesterol (mg/dl)
Group 111 1.23(0.96-1.56)
p for trend 0.0479
Group | 1.0
. . Group II 0.91(0.78-1.05)
Trigl d dl
riglyceride (mg/di) Group III 1.03(0.86-1.23)
p for trend 0.8456
Group 1 1.0
. . Group 11 0.77(0.66-0.90)
Fasting glucose (mg/dl) Group 111 0.83(0.69-0.99)
p for trend 0.4952
Group 1 1.0
Metabali d Group II 0.93(0.76-1.13)
R b Group 111 0.95(0.75-1.19)
p for trend 0.5122

OR, odds ratio; Cl, confidence interval.

p <0.05 by multiple logistic regression analysis.

Teroup: exposed duration is below 10 years, group: exposed duration is between 10 years and 20 years, group: exposed
duration is above 20 years.

fadjusted by age, drinking, smoking, exercise, region and BML.
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