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Energy Expenditure of Male Blue Collar Workers

J Hoon Woo* - Dongmug Kang'™ - Yong Chul Shir? - Myeong Ock Kim* - Min Jung Sont -
Boo Wook Kin? - Byung Mann Cho* - Sulll Legt

‘Department of Preventive and Occupational Medicine, College of Medicine, Pusan National University
2Department of Occupational Health and Safety, Inje University

Predicting energy expenditure (EE) is important to prevent
work-related musculoskeletal disorders (WMSDs). The
problem to predict EE is that the gandard of EE is based on
western data. The authors checked average EE by job categories
to provide badc data for suggesting proper work intensity for
Korean workers. This sudy was conducted from 2003 to 2005.
Study subjects were recruited from 4 car parts assembly plant, 2
car assembly plant, 2 Heavy machine manufacturing plant and
2 shipyards. Totd sudy subjects were 515 male workers. To
esimate VVO2max, sub-maximal test was conducted to messure
VO275%max by bicycle ergometer (Combi Co, Aerobike
75XL 11). Heartbests were recorded with heartbeat recorder
(Pdlar Electro Co, Finland, S810) during work. EE of work was
caculated by recorded heartbeat and individua regression
equation which was derived from sub-maxima test. Subjects

were dassified into 4 industry and 8 work podiure, 23 job task
categories. Mean EEs (SD.) according to industry dassification
(kca/min) were 49 (0.7), 48 (0.7), 49 (0.7), 5.0 (0.9), and 40
(0.5) for Car Part manufacture, Car Assambly, Ship Building,
Heavy Machinery Manufacture, and Hospital Office,
respectively. The results suggest thet Korean mae workers of
exceading to the NIOSH criteriawill be needed to plan for job
rescheduling to maintain worker°@s hedth. Further sudy to
edtablish Korean work intensity standard would be needed.
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Table 1. Energy expenditure according to general characteristics and work-related characteristics of the

subjects
- Number of Mean(S.D)

Characteristics subjects(percent) (keal/min) p-value

Age (yrs) 20 - 29 3(0.6) 4.1(0.4) 0.0032
30 -39 265(51.4) 5.0(0.7)
40 - 49 195(37.8) 4.8(0.7)
50 - 59 53(10.3) 4.7(0.7)

Body mass index <199 45(8.8) 4.8(0.8) 0.0216
20 —24.9 349(68.6) 4.8(0.7)
>25 115(22.6) 5.0(0.7)

Smoking smoker 252(50.4) 4.9(0.7) 0.4520
non-smoker or 248(49.6) 4.8(0.8)
ex —smoker

Alcohol drinking non-drinking 152(30.5) 4.9(0.7) 0.8192
drinking 347(69.5) 4.9(0.7)

Exercise regular 256(51.1) 4.8(0.7) 0.3504
irregular or no 245(48.9) 4.9(0.7)

Education (yrs) <6 4(0.8) 5.4(0.6) 0.1983
7-9 42(8.8) 4.7(0.6)
10 - 12 377(78.5) 4.9(0.7)
>13 57(11.9) 4.8(0.8)

Marital status not—married 79(16.3) 4.9(0.7) 0.8715
married 400(82.5) 4.9(0.7)
others 6(1.2) 4.8(0.5)

Shift work no 281(61.5) 4.9(0.7) 0.0643
yes 176(38.5) 4.8(0.7)

Work hour/week <40 70(13.6) 4.8(0.7) 0.1618

(hrs) 41 - 50 169(32.8) 4.8(0.8)
51 - 60 170(33.0) 5.0(0.7)
=60 107(20.7) 4.8(0.7)

Job tenure (yrs) <5 87(16.9) 4.9(0.7) 0.0114
5-9 73(14.2) 4.9(0.7)
10-14 97(18.8) 5.1(0.7)
15-19 151(29.3) 4.9(0.7)
20 -25 78(15.12) 4.7(0.8)
=25 30(5.8) 4.6(0.7)
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Table 2. Energy experditure according to main task of industrial classification

Mean
Task Number (kcal/min) SD.
Steel mill 23 5.0 0.6
Car part Manufacture 42 49 0.8
manufacture Assembly 37 4.8 0.6
Support 6 4.6 0.9
Engine Assembly 37 4.9 0.6
Press 9 4.6 0.7
Body 7 40 0.2
Painting 7 4.7 0.8
Car assembly Assembly 34 48 0.6
Test 9 5.0 04
Support 19 4.8 0.8
Steel Mill 20 50 0.6
Forging 5 44 0.7
welding 66 4.8 0.6
Auto-welding 18 49 0.6
Setting 30 5.2 0.8
Ship building g'etpt'lrr‘]g & Eledtrica 40 5.1 08
Support 19 47 0.7
Painting 3 32 82
Crane Drive > ' '
Heavy Manufacture 18 50 0.9
machinery
manufacture Assembly 52 5.0 0.8
Hospital Officer 9 4.0 0.5
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Table 5. Relationship between energy expenditure and posture after adjusting age and body mass index

, Parameter Standard
Veriable Esimate Error p-vaue
Intercept 2.823 0.314 <.0001
Age (yrs) -0.015 0.003 <.0001
Body mass index (kg/m2) 0.037 0.011 0.0014
Posture 0.301 0.020 <0.001
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