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Objective: This study evaluated the relationship between injury occurrence and workplace organiza-
tion in small-sized, manufacturing factoriesin Korea.

Methods: Using data from the 2004 Occupational Safety and Health Survey in Korea, this study com-
pared workplace organizational factors (general characteristics, employee characteristics and health and
safety characteristics) with injury occurrence of 1,866 small-sized, manufacturing factories (65,921 popu-
lation factories after weighting). General characteristics of factories comprised location, type and classifi-
cation of industry. Employee characteristics comprised proportion of manual workers and female work-
ers, average working hours per week and shiftwork. Health and safety characteristics comprised type of
safety and health manager, committee for occupational safety and health, labor union, health and safety
regulation, monthly health and safety training time, score of health and safety activity and score of safety
culture.

Results: The following characteristics of injury-occurrence in small-sized, manufacturing factories
were determined by multivariate analysis. In terms of general characteristics, the risk of injury-occur-
rence was higher in Jeolla area than Gyeongin area in outside associate than other enterprises and in
coke, refined petroleum products and nuclear fuel, wood and products of wood, food products and bever-
ages and fabricated metal products, except machinery and furniture industries than television and com-
munication equipment and apparatus industries. In terms of employee characteristics, injury-occurrence
significantly increased in factories with greater proportion of manual worker and with a higher rate of
working hours per week. But significantly decreased in factories with a higher proportion of female
workers. In terms of health and safety characteristics, injury-occurrence significantly increased in facto-
ries with a self-appointed safety manager, with unorganized union, with a more active committee for
occupational safety and health, with unimplemented health and safety regulations, with longer monthly
safety and health training time, and with alower score of safety culture.

Conclusions: This study demonstrated that several factors of workplace organization were significant-
ly related with injury-occurrence in factories. These findings are supposed to raise the need for making
efforts in workplace organization to improve injury prevention.

Key Words: Manufacturing, Injury, Workplace organization
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Table 1. General characteristics by injury occurrence N(%)
Injury Total
Variable Subgroup Non-occurrence Occurrence p-value
(N=54,143) (N=11,778) (N=65,921)
Gyeongin area 31,275 ( 85.8) 5,177 (14.2) 36,452 (100.0) < 0.0001
L ocation Y eongnam area 16,286 ( 78.3) 4,502 (21.7) 20,788 (100.0)
Chungcheong area 3,854 ( 76.9) 1,158 (23.1) 5,012 (100.0)
Jeolla area 2,728 ( 74.4) 941 (25.6) 3,669 (100.0)
Mother enterprise 35,947 ( 82.7) 7,500 (17.3) 43,447 (100.0) < 0.0001
Mother enterprise +
Type subcontact enterprise 13,717 ( 83.3) 2,748 (16.7) 16,465 (100.0)
Inside associate 1,871 ( 80.6) 450 (19.4) 2,321 (100.0)
Outside associate 2,608 ( 70.7) 1,080 (29.3) 3,688 (100.0)
Food Products and Beverages 2,495 ( 76.9) 748 (23.1) 3,243 (100.0) <0.0001
Tobacco Products 8( 85.7) 1(14.3) 9 (100.0)
Textiles, Except Sewn
Wearing Apparel 4,311 ( 83.8) 832 (16.2) 5,143 (100.0)
Sewn Wearing Apparel
and Fur Articles 2,308 ( 96.9) 72( 3.1) 2,380 (100.0)
Leather, Luggage and Footwear 939 ( 86.8) 142 (13.2) 1,081 (100.0)
Wood and of Products of Wood 1,052 ( 73.7) 376 (26.3) 1,428 (100.0)
Pulp, Paper and Paper Products 1,396 ( 78.4) 384 (21.6) 1,780 (100.0)
Publishing, Printing and
Reproduction of Recorded Media 3,708 ( 92.9) 283( 7.1) 3,991 (100.0)
Coke, Refined Petroleum
Products and Nuclear Fuel 55 ( 62.5) 33(37.5) 88 (100.0)
Chemicals and Chemical Products 2,939 ( 88.9) 367 (11.1) 3,306 (100.0)
Classification Rubber and Plastic Products 3,023 ( 74.8) 1,017 (25.2) 4,040 (100.0)
of industry Other Non-metallic Mineral Products 2,242 ( 76.8) 678 (23.2) 2,920 (100.0)
Basic Metals 1,713 ( 79.0) 455 (21.0) 2,168 (100.0)
Fabricated Metal Products,
Except Machinery and Furniture 5,151 ( 72.8) 1,926 (27.2) 7,077 (100.0)
Other Machinery and Equipment 7,577 ( 81.1) 1,765 (18.9) 9,342 (100.0)
Computers and Office Machinery 667 (100.0) 0( 0.0 667 (100.0)
Electrical Machinery and
Apparatuses n.e.c. 2,532 ( 86.7) 390 (13.3) 2,922 (100.0)
Electronic Components, Radio,
Television and Communication
Equipment and Apparatuses 4,447 ( 90.6) 462 (9.4) 4,909 (100.0)
Medical, Precision and Optical
Instruments, Watches and Clocks 1,440 ( 89.1) 175 (10.9) 1,615 (100.0)
Motor Vehicles, Trailers
and Semitrailers 2,348 ( 75.9) 747 (24.1) 3,095 (100.0)
Other Transport Equipment 730 ( 70.0) 313 (30.0) 1,043 (100.0)
Furniture; Manufacturing
of Articlesn.e.c. 2,686 ( 82.4) 575 (17.6) 3,261 (100.0)
Recycling 377 ( 91.3) 36 ( 8.7) 413 (100.0)
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Table 2. Employee characteristics by injury occurrence N(%)
Injury Totdl
Variable Subgroup Non-occurrence Occurrence p-value
(N=65,921)
(N=54,143) (N=11,778)
Proportion of Less than 25% 2,478 (94.4) 146 ( 5.6) 2,624 (100.0) < 0.0001
manual 25~50% 6,219 (86.7) 957 (13.3) 7,176 (100.0)
workers 50~75% 21,734 (81.6) 4,917 (18.4) 26,651 (100.0)
Morethan 75 23,712 (80.5) 5,758 (19.5) 29,470 (100.0)
Proportion of Less than 25% 29,578 (80.1) 7,331 (19.9) 36,909 (100.0) < 0.0001
women 25~50% 13,652 (83.1) 2,785 (16.9) 16,437 (100.0)
workers 50~75% 7,844 (85.2) 1,364 (14.8) 9,208 (100.0)
More than 75 3,068 (91.1) 299 ( 8.9) 3,367 (100.0)
Working hours Less than 44 hours 3,729 (90.0) 412 (10.0) 4,141 (100.0) < 0.0001
per week 44~54 hours 38,615 (84.7) 6,991 (15.3) 45,606 (100.0)
More than 54 hours 11,800 (72.9) 4,374 (27.1) 16,174 (100.0)
Shiftwork No 44,316 (83.2) 8,979 (16.8) 53,295 (100.0) < 0.0001
Yes 9,827 (77.8) 2,799 (22.2) 12,626 (100.0)
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Table 3. Health and Safety characteristics by injury occurrence N(%)
) Injury Total
Variable Subgroup Non-occurrence Occurrence p-value
- _ (N=65,921)
(N=54,143) (N=11,778)
Safety manager Self-appointment 17,198 (77.9) 4,884 (22.1) 22,082 (100.0) < 0.0001
Agency 9,412 (76.6) 2,876 (23.4) 12,288 (100.0)
None 27,533 (87.3) 4,018 (12.7) 31,551 (100.0)
Health manager Self-appointment 6,037 (75.2) 1,992 (24.8) 8,029 (100.0) < 0.0001
Agency 6,725 (77.5) 1,951 (22.5) 8,676 (100.0)
None 41,381 (84.1) 7,835 (15.9) 49,216 (100.0)
Occupational Implementation 476 (54.9) 391 (45.1) 867 (100.0) <0.0001
Safety and Health Substitution by
Committee |abor-management 2,002 (66.5) 1,007 (33.5) 3,009 (100.0)
conference
None 51,665 (83.3) 10,380 (16.7) 62,045 (100.0)
Labour Union None 53,404 (82.4) 11,439 (17.6) 64,842 (100.0) < 0.0001
Implementation but
carefree with 281 (84.0) 53 (16.0) 334 (100.0)
safety and health
Implementation 458 (61.6) 287 (38.4) 745 (100.0)
Hedthand None _ 37,457 (84.9) 6,715(15.2)  44,172(100.0) < 0.0001
Safety Regulation Implementation
without contents 4,429 (75.8) 1,415 (24.2) 5,844 (100.0)
Implementation 12,257 (77.1) 3,648 (22.9) 15,905 (100.0)
Monthly health None 21,758 (89.1) 2,656 (10.9) 24,414 (100.0) < 0.0001
and safety Less than 1 hour 10,978 (80.7) 2,626 (19.3) 13,604 (100.0)
training time 1~2 hour 13,072 (75.8) 4,178 (24.2) 17,250 (100.0)
More than 2 hours 7,882 (78.2) 2,194 (21.8) 10,076 (100.0)
Score of Health and More than 75% 11,585 (81.5) 2,631 (18.5) 14,216 (100.0) < 0.0001
Safety Activity 50~75% 11,599 (80.9) 2,733 (19.1) 14,332 (100.0)
25~50% 14,321 (79.2) 3,763 (20.8) 18,084 (100.0)
Less than 25% 16,151 (85.9) 2,632 (14.1) 18,783 (100.0)
Score of Safety culture More than 75% 13,478 (85.2) 2,334 (14.8) 15,812 (100.0) < 0.0001
50~75% 14,641 (79.8) 3,701 (20.2) 18,342 (100.0)
25~50% 11,625 (79.9) 2,909 (20.1) 14,534 (100.0)
Less than 25% 12,101 (83.1) 2,463 (16.9) 14,564 (100.0)
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Table 4. Multiple regression between injury occurrence and workplace organizations

Variable

(reference group) Oddsrratio 95% Confidenceinterval  p-value
Location Y eongnam area 12 11~13 0.0001
(Gyeongin area) Chungcheong area 13 12~14 0.0001
Jeolla area 17 1.6~1.9 0.0001
Type Mother enterprise
(Mother enterprise) +subcontract enterprise 12 1112 0.0001
Inside associate 0.8 0.7~0.9 0.0029
Outside associate 18 1.7~2.0 0.0001
Food Products and Beverages 31 2.7~3.6 0.0001
Tobacco Products 24 0.3~16.7 0.3717
Textiles, Except Sewn
Wearing Apparel 15 13~1.7 0.0001
Sewn Wearing Apparel
and Fur Articles 0.0 0.0~999.9 0.8803
Leather, Luggage and Footwear 11 0.8~1.4 0.5867
Wood and of Products of Wood 34 29~4.1 0.0001
Pulp, Paper and Paper Products 2.6 2.2~3.0 0.0001
Publishing, Printing and
Reproduction of Recorded Media 1.0 0.9~1.2 0.8413
Coke, Refined Petroleum
Products and Nuclear Fuel 5.0 3.2~7.9 0.0001
Classification of industry Chemicals and Chemical Products 12 1.0~-14 0.0159
(Electronic Components, Rubber and Plastic Products 27 24~3.1 0.0001
Radio, Television and Other Non-metallic Mineral Products 25 2.1-2.8 0.0001
Communication Equipment Basic Metals 21 1.8~25 0.0001
and Apparatuses) Fabricated Metal Products,
Except Machinery and Furniture 31 2.8~35 0.0001
Other Machinery and Equipment 21 1.8~2.3 0.0001
Computer and Office Machinery 0.0 0.0~999.9 0.9347
Electrical Machinery and
Apparatuses n.e.c. 15 1.3~18 0.0001
Medical, Precision and
Optical Instruments, Watches
and Clocks 12 09~14 0.1626
Motor Vehicles, Trailers
and Semitrailers 21 18~24 0.0001
Other Transport Equipment 27 2.2~32 0.0001
Furniture; Manufacturing
of Articlesn.ec. 14 12~1.6 0.0001
Recycling 13 0.9~1.8 0.1804
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Table 5. Multiple regression between injury occurrence and workplace organizations (continued)

Tt FE e

Avgd)7t AR Adge A4 9

A wARIgel St
or zAEge

Variable ) ) )
(reference group) Oddsrratio 95% Confidence interval p-value
Proportion of manual 25~50% 23 19~29 0.0001
workers 50~75% 3.0 2.4~-3.7 0.0001
(Less than 25%) More than 75% 32 2.6~3.9 0.0001
Proportion of women 25~50% 0.9 0.8~0.9 0.0001
workers 50~75% 0.9 0.8~0.9 0.0003
(Less than 25%) More than 75% 0.5 0.5~0.6 0.0001
Working hours per week 44-54 hours 16 15~1.8 0.0001
(Less than 44 hours) More than 54 hours 30 2.7~3.4 0.0001
Shiftwork (No) Yes 1.0 0.9~1.0 0.4755
Safety manager Self-appointment 12 12~13 0.0001
(None) Agency 12 1.1-13 0.0001
Health manager Self-appointment 10 10~-11 0.0001
(None) Agency 0.9 0.8~1.0 0.0001
Implementation 0.5 0.5~0.6 0.0001
JHSC Substitution by
(None) |abor-management 0.3 0.3~04 0.0001
conference
Implementation but
Labour Union carefree with 05 0.4~0.7 0.0001
(None) safety and health
Implementation 2.2 19~2.7 0.0001
Health and Safety None 12 1.1-1.3 0.0001
Regulation Implementation 12 11~1.2 0.0001.
(Implementation) without contents
Monthly health and Lessthan 1 hour 13 12~14 0.0001
safety training time 1~2 hour 17 16~1.8 0.0001
(None) More than 2 hours 14 1.3~15 0.0001
Score of Health and 50~75% 11 11~12 0.0001
Safety Activity 25~50% 11 1.0~11 0.0443
(More than 75%) Less than 25% 0.9 0.8~1.0 0.0028
Score of Safety culture 50~75% 14 13~14 0.0001
(More than 75%) 25~50% 13 12~14 0.0001
Lessthan 25% 14 1.3~15 0.0001
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