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Abstract

There are an increasing number of reports that job related factors are associated with hypertension, sleep deprivation,
obesity and diabetes. This study analyzed the relationship of working type, working hours and the prevalence of metabolic
syndrome. The study’s subjects were 2,777 employees (1,446 males and 1,331 females) over 19 years old and their data
was from the Korea National Health and Nutrition Survey (2015). The type of work was divided into day work and shift
work. The working hours were divided into less than 40 hours, 40 to 49 hours, 50 to 59 hours and 60 hours or more per
week. As a result of this study, the prevalence of metabolic syndrome was 26.4% of the males and 19.1% of the females.
Generally there was no relationship between metabolic syndrome and type of work (day work and shift work). As a result
of analysis of working hours and metabolic syndrome, the workers who worked 40-49 hr were associated with a decreased
prevalence of metabolic syndrome as compared to that of workers who worked less than 40 hr (odds ratio: 0.47, 95%
confidence interval: 0.24-0.95, p<0.05). Further, positive relationships were found between the number of work hours and
the prevalence metabolic syndrome for specific females who worked over 40 hr/wk. It can be concluded from the results that
it is important to help workers avoid metabolic syndrome through setting appropriate work hours.
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<Table 1> General characteristics of the subjects according to sex, n(%)

Characteristics Male (n=1,446) Female (n=1,331) Total (n=2,777)
General characteristics n % n % n %
19-29 159 (11.0) 187 (14.0) 346 (12.4)
30-39 234 (16.2) 196 (14.7) 430 (15.5)
A 40-49 317 (21.9) 328 (24.6) 645 232)
e
g 50-59 364 25.2) 340 (25.5) 704 254)
60 372 25.7) 280 (21.0) 652 (23.5)
Mean age (years) 49.2+14.5 47.5+14.3 48.4+14.4
. day worker 1,228 (84.9) 1,105 (83.2) 2,333 (84.0)
Working type :
shift worker 218 (15.1) 226 (17.0) 444 (16.0)
<40 415 (28.7) 625 (46.9) 1,040 374)
Working hours ~40-49 508 35.1) 424 (31.8) 932 (33.6)
(Wk) 50-59 263 (18.2) 142 (10.7) 405 (14.6)
>60 260 (17.9) 140 (10.5) 400 (14.4)
. office worker 237 (16.4) 217 (16.3) 454 (16.3)
Occupation
non-office worker 1,209 (83.6) 1,114 (83.7) 2,323 (83.7)
high 538 372) 449 33.7 987 (35.5)
. middle-high 435 (30.1) 410 (30.8) 845 304)
Economic level .
low-middle 335 (23.1) 306 (22.9) 641 (23.0)
low 138 9.5) 166 (12.5) 304 (10.9)
elementary school or less 188 (13.0) 268 (20.1) 456 (16.4)
. middle school 156 (10.8) 157 (11.8) 313 (11.3)
Education level
high school 504 (34.8) 442 (332 946 34.1)
college or higher 598 (41.3) 464 (34.7) 1,062 (38.1)
non-smoker 320 (21.9) 1,208 91.4) 1,528 (55.2)
Smoking ex-smoker 610 42.3) 63 “4.4) 673 (24.2)
current smoker 516 (35.7) 60 “4.2) 576 (20.6)
less than once a month 473 (32.7) 862 (65.1) 1,335 (48.2)
L 2-4 times a month 424 (29.3) 305 (22.9) 729 (26.2)
Drinking .
2-3 times a week 358 (24.8) 133 9.9) 491 (17.6)
more than 4 times a week 191 (13.2) 31 2.1 222 (7.9)
. feel a bit 1,055 (73.2) 903 (68.0) 1,958 (70.7)
Stress perception
feel a lot 391 (26.8) 428 (31.9) 819 (29.3)
Metabolic characteristic
High WC, n(%)" 474(32.8) 332(24.9) 806(29.0)
High TG, n(%)” 568(39.3) 266(19.9) 834(30.0)
High FPG n(%)” 613(42.4) 341(25.6) 954(34.3)
High SBP/DBP, n(%)" 332(22.9) 257(19.3) 589(21.2)
Low HDL, n(%)” 373(25.8) 506(38.0) 879(31.6)
Metabolic syndrome, n(%) 382(26.4) 254(19.1) 636(22.9)

YWC, waist circumference (high WC 90 in male, 85 in female)

TG, triglyceride (high TG 150 mg/dL)

YFPG, fasting plasma glucose (high FPG 100 mg/dL or on drug treatment for elevated glucose)

YSBP, systolic blood pressure; DBP, diastolic blood pressure (high SBP 130 mmHg or DBP 85 or on antihypertensive drug treatment in a patient
with a history of hypertension)

SHDL, high density lipoprotein (low HDL <40 mg/dL in male, <50 mg/dL in female)

All estimates were weighted and calculated taking the complex study design into account.
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<Table 2> General characteristics of the subjects according to the metabolic syndrome

Metabolic syndrome

Metabolic syndrome

Characteristics (male), n(%) p-value (female), n(%) p-value
No (n=1,064) Yes (n=382) No (n=1,077) Yes (n=254)
19-29 150(14.1) 9(2.4)*** 184(17.1) 3(1.2)*** <0.001
30-39 179(16.8) 55(14.4) 178(16.5) 18(7.1)
?y%;: 40-49 224(21.1) 93(24.3) <0.001 284(26.4) 44(17.3)
50-59 254(23.9) 110(28.8) 259(24.0) 81(31.9)
60- 257(24.2) 115(30.1) 172(16.0) 108(42.5)
. day worker 1012(95.1) 367(96.1) 1038(96.4) 249(98.0)** 0.009
Working type : 0.381
shift worker 52(4.9) 15(3.9) 39(3.6) 5(2.0)
<40 306(28.8) 109(28.5) 489(45.4) 136(53.5)** 0.012
Working hours 40-49 378(35.5) 130(34.0) 0.937 364(33.8) 60(23.6)
(Wk) 50-59 191(18.0) 72(18.8) ' 116(10.8) 26(10.2)
>60 189(17.8) 71(18.6) 108(10.0) 32(12.6)
. office worker 176(16.5) 61(16.0) 198(18.4) 19(7.5)*** <0.001
Occupation 0.795
non-office worker 888(83.4) 321(84.0) 879(81.6) 235(92.5)
high 399(37.5) 138(36.1) 391(36.3) 58(22.8)*** <0.001
. middle-high 333(31.3) 104(27.2) 346(32.1) 64(25.2)
Economic level . 0.140
low-middle 239(22.5) 95(24.9) 233(21.6) 72(28.3)
low 93(8.7) 45(11.8) 107(9.9) 60(23.6)
elementary school or less 121(11.4) 67(17.5) 161(15.0) 107(42.1)*** <0.001
. middle school 120(11.3) 37(9.7) 109(10.1) 48(18.9)
Education level . 0.022
high school 375(35.2) 129(33.8) 382(35.5) 61(24.0)
college or higher 448(42.1) 149(39.0) 425(39.5) 38(15.0)
non-smoker 253(23.8) 66(17.3) 978(90.8) 231(90.9) 0.802
Smoking ex-smoker 442(41.5) 169(44.2) 0.030 52(4.8) 12(4.7)
current smoker 369(34.7) 147(38.5) 47(4.4) 11(4.3)
less than once a month 367(34.5) 106(27.7) 683(63.4) 179(70.5) 0.085
Lo 2-4 times a month 323(30.4) 101(26.4) 262(24.3) 43(16.9)
Drinking . 0.002
2-3 times a week 248(23.3) 111(29.1) 107(9.9) 26(10.2)
more than 4 times a week 126(11.8) 64(16.8) 25(2.3) 6(2.4)
Stress feel a bit 788(74.1) 268(70.2) 0.129 733(68.1) 170(66.9) 0.795
perception feel a lot 276(25.9) 114(29.8) ’ 344(31.9 84(33.1)

All estimates were weighted and calculated taking the complex study design into account.

Values are expressed as numbers and percentages for categorical variables using chi-square test.

#p<0.05, **p<0.01, **%p<0.001
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<Table 3> Nutrient intake characteristics of the subjects with the metabolic syndrome

. Total Metabolic syndrome male Metabolic syndrome female

Characteristics
No Yes No (n=1,064) Yes (n=382) No (n=1,077) Yes (n=254)

Carbohydrate (g) 326.1£127.9 329.2+132.1 364.9+137.8 368.6+145.0 287.4+117.9 289.8+119.3
Protein (g) 77.9£60.6 72.1£38.6 91.4+86.7 88.7+49.3 64.4+34 4* 55.6£27.9%**
Fat (g) 49.3+41.3 42.8431.7 56.7+49.9 54.3£39.3 41.9+32.8* 31.4424.2%*%*
C:P: F (%) 63:15:21 66:14:19 62:16:22 64:15:21 64:15:21 69:13:17
Total energy 2,060.0+176.6 1,990.4+167.5 2,329.2+191.5 2,319.9+177.9 1,784.3+161.7 1,664.2+157.1

All estimates were weighted and calculated taking the complex study design into account.
Data is presented as Mean+SE (Standard Error)
##%p<0.001

<Table 4> Relationship between job-related factors and age-related risk of metabolic syndrome

Metabolic syndrome

Adjusted” OR
Job-related variables (©5%CI)
male female
19-29 30-39 40-49 50-59 60 19-29 30-39 40-49 50-59 60
Day 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
worker

Working <0.001 <0.001
type Shift 2.00 0.38 1.32 (0.51- 1.16 0.36 . . 0.52 0.62 0.77

worker (0.21-18.31) (0.08-1.75)  3.45)  (0.34-3.95) (0.04-3.02) (;90(;0;)' (;90(;0;)' (0.06-4.21) (0.13-2.97) (0.13-4.30)

<40 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
>999.9
1049 6.22 0.85 0.67 1.24 0.88 (<001 0.80 1.48 0.74 0.47*
(0.72-53.40) (032-227) (0.33-1.35) (0.71-2.15) (049-1.57) oo 9 (0.27-2.31) (0.72-3.03) (0.39-1.40) (0.24-0.95)
Working i
<0.001
hours 50.59 430 1.14 0.92 0.88 1.15 (<0.01- 2.92 1.33 1.04 0.49
(WK) (0.37-49.67) (0.40-321) (0.42-2.02) (043-1.80) (0.60-2.20) oo 9 (0.66-12.86) (0.45-3.92) (0.46-2.33) (0.20-1.18)
0 ;%%011_ 118 0.84 0.73 123 ;%%011_ ;%00011_ 1.07 1.08 0.61
999.9) (0.41-3.41) (0.38-1.85) (0.36-1.45) (0.66-2.30) 999.9) 999.9) (0.33-3.42) (0.54-2.16) (0.29-1.28)
Y Adjusted for age
*#p<0.05
A Y ke S v‘i‘*ﬁ‘é‘}‘# <Table 4>°1 #| AH2015)0 st Tk 194] o]/ =2l A= Z=2AE ol
Attt AEE A gr S e o Ao 2 ST FHES AR, T A5
A Az, kel - 192949014 40- 49*1 ZF7t 40717F A (=29} TFAIZHHe] HHEAFS Teteisit)
gk ZEEC QA 2y o] 6.224) =ol= Ao B 7oA Modified NCEP-ATP III A7 |&S 243}
[e]

2 UEAT SAH R frefeh AolE UehliA] &9k of AA A7 ZEA19~64)ES] T FHES
), o3zke] 604 o el A 40-49A17F ZF7 40A ZHE]RE oFst A3 22.9%Z UERTE £ AFollA] FRH26.4%)°]
ol Blsl A W A1FS 047 FoHoE 2H AT FHEEC] AJAH19.1%)Ett 7.3% =41 vehd A

AN ZBHp=0.03)<Table 4>. 2 Park(2008)2] AT AF(IA 14.5%, A= 10.7%)e}F F

Bl |

A2 PAETRe W ATAAST BAYS 5 Ak ol WAe] FU 239 Wt clzuct
3 AU T ST N BY, G U ekt 2%l GUSIE 49 A9 oo 229 4 3
oz sfe @k thRolth. Wk EUHS oIS S8 vk BTk ST Wt 4d 89 F AEd
HE TR S2AE HYOR @ iesl el SIS 29 A(Byeon 2017), ¥ S DA Fh(Lee
A2 B9 AT Z3t asithy Boh webd a8 2012), §9 2 AAEE PE(Chandola 5 2006)0] Tt <
el Qo2 B ATIE A @ FUARIIE P HaaRh Ee ARAT o A7 b A, &



492 BEIREELEEEE Vol 34,No. 4(2019)

55, ASTE, £, 2 540 dhrks A EA
3k THJeon 2014). Sim(2004)8] AFollA = &R)
At A] FA olFo] gl tidAtel Hls AE/3A)
Z gk 1ol 1.8 =A WERE 2 (p<0.05), ©l=
Aol ISl 2 - 73 913 ajlolil A
AP eRE gk AHo| Yok BT BEgt &
A F= 3-43] o]ife] Fgtoll 5 o]Ho] e thi
Aol vlal 8t AT ATl gk $1go] v =
A JeERSTIRL A THP<0.05). ¥ A7 tiidAte] tiAsF
o ol mE A URkA 54 B4 Aol A <Table 3>,
A AT AR 7 43] o) S5 oA &
E Hlgo] UASTT FThS ] ok t)dxtel| Hal
oA 02 EUTHp=0.002).

A 7ol mE oidRte] YEAHATES A=
o] g v, A AF Tl FAHSE s AHE
YERATHP<0.001). THARS-$= tlZd=te] | 2k 493
o] reTt kS W] R g dRiET) v o]
o, oo} 7o Azb= Park 5(2000)2] Aol T
A dH o] asiHA geeshE A5 vlgol S 4
o} FARSIAE o]9f 22 a1 ©rslE AAls tATt
1 918 SV, AR E S A HDLEE 2|
EPZE o1 F Juhar AaATell A AAISkL JTHCho
2008). Jung(2009)¢] AellA T BT oS 188
Qo] B ol BrslE gFH ol fejdes =4 U
ERdths A3s o]& SRkl Aok(p<0.001).

OECD Ak50lA] 20159 -2ute} 191 A+ Z2AR
21BN ZFe 2 F 59 259 7 B F 43478,
7 de] 739 1,710 = 5= 33A17E, W= 1,790
N7ro & F 3454 7ko]th. B3 OECD =7} B-S 1,766
A7Fe g2 F 34X7k0 2 OECD=7}F Hat Z2A)7k Hls)
Uty 227k =2 o] tH(Organization for
Economic Cooperation and Development 2017). 3H=%1S-
doz 3t A= ZEFE 9 2FAZke] A Ad
S Fole Zloz AL FAIZE 259 % ko] #
of &gt AdM e AEHA G ZFAEANA &
Fgo] =A LEbgtH(Natvig & 2002). 3 F7-25
o w255 she HEAIAl FHEAR 8 IFE
o] ¢ Wol WAV (Pati 5 2001), LHZF 7+EAM]
A5 <o} 71998, Agl&=, WA 5o] vwd 25
ZFoAET Hg7t grol Al731A 7S] AskE & Adthal
sth(Han 5 2014). o|¢lol= A7z Haste] A
7F 2R Q8 A7 7k A QIAshE oA H
£o] =/ YERATH(Carr 5 2008).

B AFdgelde AES BAse] 43 Axl 25
7} A O Sl A 'kl A A
Zo=Z fFogk ztolE HolA ettt 23y 9439 3¢
604 ©]/dol X 40-49A17F o - Al 40417F W]HEETE of

flo
o
o

s

ot i 1
ox
S

i

AR v o] 0.4740(0.24-0.95) -2l8kA WA Ler
$(p=0.03), =L 2]2] A3 K ZJo)7t gLt o9k
722 A= Jeong(2014)2] AelX = 40-49417F, 50-59A]
PF 40x)17) vlek 2221E 0§ B A SS Tt
HAES Bl Ao} AR &, A7k AR 2
FAIZE} A ate] Aol dR|skA] ko of7]dl=
g Afel ZFAIE E57e] Adoldte] AoES Ao=
@8l Kim 5(2017)9] A7olE o] EFdetolA
FEE A B AAR] A Ax=E Qe A A
S A FEe] FHE HEo| A YERThaL Barst
ATk T3, Kim 5(2018)2] ArollA] AN A} Hrto]
S2AICEA Ht S1Al, 94 et 54M) o) 2F 223K
LA A2 A d3E vA gr A 9

o
M’
§

A=)
u
#4514 ke, 7 9ol ¥
LB ATE 24 A 2
PRe L DPARZ MEFE Y FTE 97 9
T2 39 HYast A 99 FANLE DA
Syobr] o] 2EAjel B SHE k] A2 A
W2 HEe stet & 5 gtk =R 2T 2 2%
ARROR Q1% 7R BAR AU wASAG T
P2 ABNE 5o P AT A
AP a7t B 7PsAol Uk olF stetsb] 9l

Q
-4
)
o
Y,
rlo
e
B
iy
i)
pel)
X,
T fe
j 2

3 9
3 AYA A7 LY Ao AR SA, tA
ZET WY 9 UY 29 F Y, 93, ARSF, 25
SE, §Y, eFole] WAL BAso] HAATANA £
o TAEFE WY FPN0T HEE FANTE, A
7 BF FF, AABEFE B4 WA BASHA agte
B o]2 Feisle] BAT H A7t A Basitha

AR, agex Bel B AT e P it
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