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Association Between Occupational Standing Time
and Metabolic Syndrome in Korean Male Workers

Kim, Ki-Woong

Occupational Safety and Health Research Institute, KOSHA

ABSTRACT

Original Article

Purpose: In this study, we sought to understand the risk factor for chronic disease of workers by studying the association between
occupational standing time and metabolic syndrome(MetS) in full-time 300 male workers.
Materials: Data on age, life habit, work related information of the subjects were surveyed using self-reported questionnaire and
interview. MetS was identified based on the report of Alberti et al.(2009). As for the data analysis, SPSS 19.0 was used to conduct the
descriptive statistic, ANOVA, Pearson correlation coefficient and multiple logistic regression analysis.
Results: Daily working hour affects on the lifting heavy objects, running and strenuous exercise(r=-0.137, p<0.01), and total physical
function decreased with the increase in age(r=-0.145, p<0.01). Also, obese was significantly associated with genuflection and bend
over(r=-0.110, p<0.05). On multiple logistic regression analysis for the diagnostic indices of MetS, occupational standing time were
significantly associated with waist circumference(odds ratio=0.885, 3 value=-0.122, 95% CI=0.797-0.983, p<0.05) and triglyceride
(odds ratio=0.873, B value=-0.136, 95% CI1=0.800-0.953, p<0.01).
Conclusions: These results suggest that the working posture may be important risk factor in pathogenesis and growing of MetS and
cardiovascular disease.

Key words :Workers, Occupational standing time, Anthropometric parameters, Metabolic syndrome
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Table 1. Descriptive statistics for general and job characteristics in subjects

Occupational standing time(hrs/day, n=364)

Variables Total <3 hrs >3-6 hrs >6-8 hrs >8 hrs F-value p-value
(n=364) (n=111) (n=96) (n=110) (n=47)
General characteristics
Age(years) 32.2+9.1 43.3+£8.2 38.3+8.3 37.9+9.4 34.3+8.4 13.959  0.000
Smorkers, n(%) 198(54.4%)  36(32.4%) 52(54.2%) 78(70.9) 25(53.2) 12.393  0.000
Drinkers, n(%) 313(86.0%)  99(89.2%) 81(84.4%) 90(81.8) 35(74.5) 1.633 0.181
Diet habit 20.7+£2.8 21.0+£2.8 20.6+2.7 20.7+2.9 20.0+£2.9 1.344 0.260
TV-viewing time(hours) 1.6+£0.9 1.4+1.0 1.7£0.8 1.9£1.0 1.4+0.9 7.134 0.000
Sleeping time 6.6x£1.4 6.6+2.2 6.7+0.8 6.6+0.9 6.6+1.3 0.100 0.960
Regular exercise, n(%) 197(54.1) 61(55.0) 44(45.8) 66(60.0) 24(51.1) 1.455 0.227
Job characteristics
Working duration(month) 114.8+88.3  148.3+80.8  113.7+88.8  106.6+85.7 55.8+£76.6 13.737  0.000
Working hours 9.38+1.65 9.52+1.77 9.10+1.45 8.75£1.29 11.09£1.24  27.163  0.000
Prevalence ratio of MetS, n(%) 63(17.3%) 24(21.6%) 17(17.7%) 17(15.4%) 7(14.9%) 1.960 0.162
Journal of Korean Society of Occupational and Environmental Hygiene, 2014: 24(3): 383-392 http://www.kiha.kr/
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Table 2. Mean scores for physical functioning of SF-36 by occupational standing time

Occupational standing time(hrs/day, n=364)
Variables Total <3 hrs  >3-6 has >6-8 hrs  >8 hrs  F-value p-value
(n=364)  (n=111)  (n=96)  (n=110)  (n=47)
Lifting heavy objects, strenuous exercise, running 2.46+0.61 2.41+0.64 2.46+0.61 2.53+£0.59 2.44+0.55 0.717 0.542

house cleaning, carry table, play badminton 2.85+0.41 2.85+0.41 2.79+0.50 2.87+0.36 2.93+0.25 1372  0.251
do the shopping 2.96+0.21 297+0.16 2.93+0.30 2.96+0.19 2.98+0.15 0.990 0.397
go up the steps two or three at a time 2.81£0.42 2.77+0.44 2.83+0.40 2.82+0.41 2.80+0.46 0375 0.771
go up the step one at a time 2954024 2.95+0.21 2.94+0.24 2.94+0.27 2.96+0.21 0.112  0.953
genuflection, bend over 2.83+0.43 2.84+0.40 2.85+0.46 2.82+0.43 2.78+0.42 0.343 0.794
about 1 km walking 2.89+0.36  2.93+0.26 2.88+0.39 2.88+0.43 2.89+0.32 0.465 0.707
stroll around the town 2.96+0.23 2.99+0.10 2.90+0.37 2.97+0.17 2.96+0.21 3.213  0.023
walk around the house 297020 2.99+0.10 2.95+0.27 2.96+0.23 2.98+0.15 0.836  0.475
take a bath alone, dressing 2.99+0.16 2.99+0.10 2.98+0.20 2.98+0.19 3.00£0.00 0.241  0.868
FS-36(PF) mean score(range) 93.3+10.5 93.5+8.5 92.5+12.8 93.7+11.4 93.6+7.3 0252 0.860

(15-100)  (60-100)  (15-100)  (20-100)  (75-100)
FS-36(PF), medical outcome study short form 36(physical function).

Table 3. Correlation between physical function items of SF-36, general and job characteristics

Physical function Age BMI Working hrs/day
Total score -0.145%* -0.050 -0.047
Lifting heavy objects, strenuous exercise, running -0.059 -0.073 -0.137**
House cleaning, carry table, play badminton -0.139%* 0.057 -0.077
Go up the steps two or three at a time -0.240** -0.069 -0.058
Genuflection, bend over -0.069 -0.110%* -0.025

**p<0.01 and *p<0.05.
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Table 4. Comparisons of anthropometric parameters by occupational standing time

Occupational standing time(hrs/day, n=364)

Variables Total <3 hrs >3-6 hrs >6-8 hrs >8 hrs F—\éalu p-value
(n=364) (n=111) (n=96) (n=110) (n=47)

Energy expenditure(keal) 928.5£180.3  790.1£119.2  925.5+174.7 1031.6+147.1 945.3+189.5 19.673 0.001
Waist circumference(cm) 83.2+7.99 86.0+7.53 83.6+7.44 81.2+8.00 80.4+8.07 9.568 0.001
Hip circumference(cm) 95.0+£5.54 96.0+4.92 95.1+£5.39 93.9+5.63 95.0+6.63 2.606 0.052
Subcutaneous FT(cm) 1.58+0.55 1.62+0.40 1.59+0.53 1.50+0.61 1.63+0.74 0.996 0.395
Visceral FT(cm) 4.13+1.40 4.66+1.38 4.16+1.38 3.82+1.32 3.56+1.21 10.614 0.001
Body mass index(kg/m’) 23.4+2.87 23.94+2.62 23.243.02 23.04+2.84 23.0+3.13 2.261 0.081
Carotid IMT(mm) 0.59+0.11 0.60+0.11 0.60+0.11 0.60+0.11 0.56+£0.10 1.448 0.229

Subcutaneous FT, subcutaneous fat thickness; Visceral FT, visceral fat thickness; Carotid IMT, carotid intima-media thickness

Table 5. Levels of diagnostic indices of metabolic syndrome

Occupational standing time(hrs/day, n=364)

Variables Total <3 hrs >3-6 hrs >6-8 hrs >8 hrs F-value  p-value
(n=364) (n=111) (1=96) (n=110) (n=47)

SBP(mm/Hg) 127.3£14.5 128.9+13.3 129.3£16.5 125.1+£13.2 125.1+15.2 2.247 0.083
DBP(mm/Hg) 75.2£10.3 77.249.1 76.5+11.5 73.0£9.6 73.2+10.6 4.334 0.005
Total cholresterol(mg/d?) 189.3+£34.0 193.7+£31.0 193.3+£37.6 188.2+33.8 171.8+28.6 4.704 0.003
HDL-cholesterol(mg/d®) 49.6£11.3 46.9+11.3 51.1£11.8 50.3£10.8 51.8+£10.7 3.219 0.023
LDL-cholesterol(mg/d@) 110.8+£30.5 118.7+£27.5 109.4+34.1 108.0+£30.8 100.4+24.7 4.411 0.005
Glucose(mg/de) 92.2+19.3 93.3+£25.4 95.1+18.7 89.0+13.4 91.1£14.3 1.809 0.145
Triglyceride(mg/d@) 180.8£146.3  183.0+124.3  204.9+162.3 178.0+£167.5 129.3+£76.5 2.508 0.059

SBP, SBP, systolic blood pressure; DBP, diastolic blood pressure.
References of diagnostic indices of metabolic syndrome: waist circumference, >90 cm for men and >88 cm for women; SBP/DBP,
>130/>85 m/Hg; HDL- cholesterol, <40 mg/d{ for men and <50 mg/dl for women; glucose, >100 mg/dl; trigryceride, >150 mg/dl.
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Table 6. Interrelationship between job characteristic and diagnostic indices of metabolic syndrome using multiple logistic regression

analysis

Dependent variables(n=300)

Independent variables ~ Waist C. OD  Blood pressure HDL-cholesterol  Triglyceride Glucose OD MetS OD

(B value) OD(B value) OD(B value) OD(B value) (B value) (B value)

95% CI 95% CI 95% CI 95% CI 95% CI 95% CI
. . 0.996(-0.004) 1.002(0.002)  0.999(-0.001)  1.005(0.005)"  1.002(0.002) 1.001(0.001)
Working duration 0.992-1.001 0.999-1.005 0.995-1.003 1.001-1.008 0.998-1.006 0.997-1.004
Workine hour 1.028(0.027) 1.013(0.012) 1.037(0.036)  0.934(-0.068)  0.922(-0.081)  0.956(-0.045)
oriang hou 0.867-1.219 0.878-1.168 0.876-1.228 0.803-1.086 0.755-1.127 0.791=1.154
OST(ars) 0.885(-0.122)°  0.971(-0.030)  0.926(-0.077)  0.873(-0.136)"  1.015(0.015) 0.937(-0.066)
s 0.797-0.983 0.893-1.056 0.836-1.025 0.800-0.953 0.910-1.131 0.857-1.023

**p<0.01 and *p<0.05. Waist C, waist circumference; OD, odds ratio; 95% CI, 95% confidence interval; OST, occupational standing

time; MetS, metabolic syndrome.
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wgo] gk mustele). olgloE B ATAE
o ofato] grobelis A|7ro] BHE4% u]ek(Blanck et

ol

Hoox mo rr
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al., 2007), G2} MetS(Hu et al., 2003; Bertrais et
al.,, 2005) 9 CVD(Jakes et al., 2003) $J@Alo] =7}
Ak B sk

Royd et al.(2013)2 AHA] 2222 gjatoz 19
% SobA sk AGAITHS S8R Skl BMI
o} slelEdlE Blugt dut, F9la o4 otobAl
ot AATolA BMICE s2lsel7t fo8HA =
o Aoz WY Prado-Lu(2007)= |7 o]
317 Az AR Z=AF 1,805 TB(HA-843%, o
96298 Ao Aol HAXTIT groteli
A GAe e FEste] AAASAE Hlad
3, MR AAATHE F94 olsh 2oL, oot
Habe ZIAZEe F94e ol 2ol A slieh oy
olEY7t fostA & AR HisHyict

E3, JIAASUA &, AS, slgfet dgol=H,
BMI 52 XxZ3} <l<& A3 (Hirschler et al.,
2011; Misra et al., 2006)7} o] Q= ZoFE BT
= ATk

B AT ME AMSHS It uet 5elE
glof WAAHFAZE o3 Aol Hols Zoe=m
Uet o A A stz ZFYgAlgte] S7HE5 o | A
4BFE F7loHs ATE Btk o|ee An: o
obA B ATl We 2EAR AMsks 2
JAIZro] B FEAZE SA44 o] WolA oy
A smepo] =7] Wlmel Row Azt

oA Agstizel JAAAS A= 89, A
A 9 MetS LHI BALS Bk Wagner e
al.(2012)& NCEP-ATP I ATH7]|28 A2 MetS
of MetS7h obd dAE Piste] AAAZ
NCEP-ATP III Z¢hgrE-2 v|wgh A3}, BMI, &g
W ggolsd Fol AAAZAS} AU nrrt
MetS thAel d folatA £ Aoz Busgo
o, o3t AEi7t A& EW CVDY f]@o] #obA]
= Aoz dHHTMMcCrady & Levine, 2009).
Santos et al.(2007)& T Aol W o4
gzt A W MetS FHES 22l ¥Hd, SA14
gEFol Ao HATre] W ti/dARel A MetS
WEol kil HuskGlrh ofHl ATtolAl Alberti et
al(2009)0] A A3 MetS ATGEO] MAsH 2l
AZb) Wt ol WskE WolbAE B Az
A A S AFGAITH<BAIZE, >3-6A17F, >6-8A1F, >8
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Alzh F7tel whel 257 8 9H(F=4.334, p=0.005), &
ZY A E(F=4.704, p=0.003)7} LDL-ZY A e =
(F=4.411, p=0.005)-2 §-2J3}A| 7H4aF|= ¥hd, HDL-
Y 2EHES S = Ao veyTth ot 4
T= 9 AFAEo] AAsHRe] ol|A] anEF
o] Wztz Qlate] vehd Auter AzbEch weEba
MetS TR0} oA Amefato] yhels dofr
T2} Alberti et al.(2009)0] A A|3F MetS ZghaE-o
TEHASE st AFAEAL(ZFE, TFAIZE A4S
= AYARE )T oA angE SPHSRE §t
o thF ZAAE IAEMS HAIRE A, AAsH=
2 A 7FL: 52 S (AL 2}H]=0.885, BEr=-0.122, 95%
CI=0.797-0.983, p<0.05)9} 24 2K 2}1]=0.873, B
Z=-0.136, 95% CI=0.800-0.953,p<0.01)0] o] 9]
= AR yeigth E3h, SRR FAdAN
do] Q= Ae® e o(aatul=1.005, Bk
=0.005, 95% CI=1.001-1.008, p<0.01) MetS&}= 3-9]
g HAL Ho|x| gt

ol A-tolA= AAsHs APAIZrel FEALY
SA A S5t oUA] anF] dFE =
e oL MetSofl 21 4Q] JaFe v AR Y
BA] = oskth Zeu A A sk 2 AIZto] MetS
AFareel sejEdet SR d3Fs |
=5 Hlo] wet MetSeF CVD A Fabsirtal
= fith
o] A= ¥ 7HA ATHE 7HA L Utk

AR, HAsH= AR T2 oY A] L 2}
o] & MetS€} CVD 9|3 Ade] sto] A8t o of
YR AT AneFo] S4tdS BrkekA] et A,

EA), AABhs ZrYPAIZHERE oy e} oheket Ah¢
AAe] gk B7Ert o] Fof AR 23 A Folth

upeha] Lol 919 AlghdE Besto] L2
o] ZrApAet Aol HAS FHste A+t A
y=jojof & Aor PZIHErt

B AR §A AR A7ge] wAAel
et ATTE Ul vl EE AgelA AT 2HelA
2k AAF 7153} Metsoke] BARS stopstel ok
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1. 92 Holg 5k}t vj=vle 2]7](r=-0.139,
p<0.01), 3t WMol A At @2 7](=-0.240, p<0.01)
S 2o A BT, ARSI AAFHA A
A 715Ase; o3t HEAAES B THr=-0.145.
p<0.01).

2. AR JAAASEAIE A A S 2FYA
TH<3AIZE, >3-6A17F, >6-8A] 7k, >8A|Zh)oll whe} v
g 23, 82 EH(F=9.568, p=0.001)&} AR+
7|(F=10.614, p=0.001)= AJA|3t= ZHGAIZE S7Fel
w2} A B, olyR] AR Folit StE
HATHF=19.673, p=0.001).

3. JIAAIS Aol A 457 E U (F=4.334, p=0.005),
% = 28 2(F=4.703, p=0.003)7} LDL-Z& AH=
(F=4.411, p=0.005) 52 AA3st= ZFAAZE F7to
ot fost HAE HQl Wi, HDL-ZAHE
(F=3.219, p=0.023)& 9-2]3t =715 w9k

4. MetS H7]|5S S50 E o1l 2543 A
Aehs ZAAAE SHHESEE ot o 2X]AE 3
AEAS ARG Aol A A A sk 2AIZHL 5]
S (L A}H]=0.885, B7r=-0.122, 95% CI=0.797-0.983,
p<0.05)9} A2 HH(2}H]=0.873, BF=-0.136, 95%
CI=0.800-0.953,p<0.01)7} T o] 9= o2 byt
o} E3h IRYE FAAY FH0] s AR
ER oLk A}H]=1.005, BZr=0.005, 95% CI=1.001-
1.008, p<0.01) MetSe}= I3t TedS Koz kgt

o]4de] AAI= AA ke AU LEALS
SAA L5t oA 2R
£ YER oY MetSe]l 213442l
Hrh

a#u A AsHE ZgAIZre] MetS HeHgtE<l 3
g5t AT FFE = 2
2} MetSe} CVD Azt Fytsict

4

)
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