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— Abstract —

Factors Associated with Occupational Injuries
of Ship-building Supply Workersin Busan

SeungHwan Shin, Dae Hwan Kim, Jin Hong Ahn, Hwi-Dong Kim,
Jeong Ho Kim, Hyun Man Kang®, Jong Tae Lee

Department of Occupational and Environmental Medicine & Institute of Industrial Medicine,
Pusan Paik Hospital, Inje University, Pusan Regional Ministry of Labor?

Objective: This study was conducted to evaluate both personal and work-related factors associated
with occupational injuries of ship-building supply workersin Busan, Korea.

Methods: A self-administered, questionnaire survey, asking both personal and work-related factors
associated with occupational injuries, was administered to 1,651 workers from 64 different ship-building
supply companies in Busan, Korea. All occupational injuries had occurred within the previous 5 years.
The workers were divided into three sub-groups: Group |, under 4 day-sick leave, Group Il, 4 day-sick
leave and over, and Group 11, which consisted of both Groups | and 1. The statistical significance of the
factors associated with occupational injuries underwent cross tabulation analysis for each group.
Afterwards, the relationships between the factors which had statistical significance and the occurrence of
occupational injuries were analyzed through multiple logistic regression by using the SPSS 12.0 K pro-
gram.

Results: The prevalence of occupational injuries was 4.30% in Group Il and 7.57% in Group Ill. The
work activities which had the most frequent occupational injuries were ‘Fit-up’ and ‘Welding’, and
30.0% of injured workers were covered by workers' compensation in Group 1. According to the multiple
logistic regression analysis results, the factors which had statistical significance in occupational injury
occurrence were education level above college (OR 2.78) and high level of fatigue (OR 2.18) in Group I,
sleeping less than 5 hours per day (OR 3.47), high level of fatigue (OR 2.79) and working over 56 hours
per week (OR 1.53) in Group I1, and education level above college (OR 1.78), sleeping less than 5 hours
per day (OR 2.98), poor sleep quality (OR 1.65) and high level of fatigue (OR 2.58) in Group I11.

Conclusion: This study demonstrated that several factors of ship-building supply workers such as
sleep hours, sleep quality, fatigue, working hours, and educational level exerted a statistical effect on the
occurrence of occupational injuries. In association with occupational injuries occurrence, these factors
need to be controlled by proper methods such as effective safety education, work condition modification,
and life style management.

Key Words: Occupational injuries, Ship-building supply workers
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Table 1. Characteristics of injuries according to category of injured workers

Variable Subgroup Group I* Groupl ! GrouplII*
Y ear of injury 2003 3( 18 21 (11.4) 24( 6.8)
2004 12( 7.1) 21 (11.4) 33( 9.3
2005 22 (13.0) 37(20.2) 59 (16.7)
2006 54 (32.0) 71(38.6) 125 (35.4)
2007 78 (46.1) 34 (18.5) 112 (31.8)
Cause of Injury Fall down 20(12.2) 21(10.9) 41 (11.5)
Carelessness 42 (25.6) 28 (14.6) 70(19.7)
Slip 25(15.2) 26 (13.5) 51 (14.3)
Crash 32(19.5) 31(16.1) 63 (17.7)
Fall 5( 31 31(16.2) 36 (10.1)
Struck by objects 13( 7.9 21(10.9) 34( 9.6)
Others 27 (16.5) 34(17.9) 61 (17.1)
Diagnosis Amputation 0( 0.0 10( 5.0 10( 2.7)
Fracture 16 ( 9.5) 62 (31.3) 78 (21.3)
Sprain 46 (27.2) 55 (27.8) 101 (27.5)
Cut wound 16 ( 9.5) 12 ( 6.2) 28( 7.6)
Contusion 53 (31.4) 41 (20.8) 94 (25.6)
Burn 24 (14.2) 8( 4.0) 32( 87)
Electrical injury 1( 0.6) 0( 0.0 1(0.3)
Others 13( 7.6) 10( 5.0) 23( 6.3)
Report Workers' compensation 0( 0.0 64 (30.0) 64 (17.2)
Injury while on duty 59 (36.9) 102 (47.9) 161 (43.2)
No report 101 (63.1) 47 (22.1) 148 (39.6)
Treatment Hospital 76 (55.9) 140 (84.3) 216 (71.5)
Self care 49 (36.0) 26 (15.7) 75 (24.8)
No treatment 11( 8.1) 0( 0.0) 11( 3.7)
Injury site Head 10( 6.0 12 ( 6.5) 22( 6.2
Neck 6( 3.6) 2( 11 8( 2.3)
Waist 18(10.8) 34 (18.3) 52 (14.7)
Shoulder & Arm 21 (12.6) 15( 8.1) 36 (10.2)
Wrist & Hand 47 (28.1) 47 (25.3) 94 (26.6)
Leg 16 ( 9.6) 15( 8.1) 31( 8.8)
Knee 13( 7.8) 11( 5.9) 24( 6.8)
Ankle & Foot 25 (15.0) 26 (14.0) 51 (14.4)
Others 11( 6.6) 24 (12.9) 35( 9.9
Job Fit-up 33(26.8) 44 (27.8) 77 (27.4)
Welding 18 (14.6) 28 (17.7) 46 (16.4)
Painting 1( 0.8) 8( 51) 9( 3.2
Grinding 8( 6.5) 9( 5.7) 17 ( 6.0)
Piping 15(12.2) 9( 5.7 24 ( 8.5)
Electricity 11( 8.9) 12( 7.6) 23( 8.2
Hanger 7(57) 5( 3.2 12( 4.3)
Others 30(24.9) 43 (27.2) 73(26.0)

*: Group | <4 day-sick leave, : Group Il =4 day-sick leave, *: Group |11 = Group I+Group I
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Table 2. Personal characteristics of study subjects according to occupational injury N(%)
Occupationa Injury
Variable Subgroup No Injury Group | Group I Group |11
(N=1,357) (N=131) (N=163) (N=294)
Gender Men 1,221 (90.0) 121 (92.4) 149 (91.4) 270 (91.8)
Women 136 (10.0) 10( 7.6) 14( 8.6) 24( 82)
Age 20~29 233 (17.4) 33 (25.6)** 29 (18.4) 62 (21.6)*

30~39 315 (23.6) 35(27.1) 44 (27.8) 79 (27.5)
40~49 328 (24.5) 36 (27.9) 31(19.6) 67 (23.3)
50~59 344 (25.7) 22 (17.1) 46 (29.1) 68 (23.7)
> 60 117 ( 8.8) 3(23) 8( 5.1) 11( 3.8)
BMI (kg/m?) <185 18( 1.3) 1( 0.8) 2(12) 3( 1.0
18.5~24.9 1,092 (80.9) 104 (79.4) 132 (81.0) 236 (80.3)
25.0~29.9 228 (16.9) 24 (18.3) 28 (17.2) 52 (17.7)
=3 011( 0.8) 2( 15) 1( 0.6) 3( 1.0
Exercise 0 638 (47.0) 63 (48.1) 80 (49.1) 143 (48.6)
(times/week) 1~2 618 (45.5) 59 (45.0) 63 (38.7) 122 (41.5)
=3 101 ( 7.4) 9( 6.9) 20 (12.3) 29( 9.9)
Marital status Single 465 (38.6) 53 (40.8) 59 (36.9) 112 (38.6)
Married 879 (61.4) 77 (59.2) 101 (63.1) 178 (61.4)

Education level =<Middle school 349 (26.2) 19 (14.5)** 34 (20.9) 53 (18.0)**
<High school 774 (58.2) 71 (54.2) 107 (65.6) 178 (60.5)
=College 207 (15.6) 41 (31.3) 22 (13.5) 63 (21.4)
Alcohol <1 312 (23.0) 30(22.9) 40 (24.5) 70 (23.8)
(times/week) 1~2 699 (51.5) 59 (45.0) 73 (44.8) 132 (44.9)
3~4 270 (19.9) 31(23.7) 36 (22.1) 67 (22.8)
>4 76 ( 5.6) 11( 8.4) 14 ( 8.6) 25( 8.5)
Smoking Current smoker 752 (55.5) 78 (59.5) 104 (63.8) 182 (61.9)
Non-smoker 346 (25.6) 29 (22.1) 39(23.9) 68 (23.1)
Ex-smoker 256 (18.9) 24 (18.3) 20 (12.3) 44 (15.0)

Sleep hours =70 17( 1.3) 59 (45.0) 80 (50.0)* 139 (47.8)*

(hours/day) 6.0~6.9 472 (35.3) 53 (40.5) 63 (39.4) 116 (39.9)
5.0~5.9 113(8.4) 16 (12.2) 10( 6.3) 26 ( 8.9)
<5 17( 1.3) 3(23) 7( 44) 10( 3.4)

Sleep quality well 344 (25.7) 30 (22.9)** 30 (18.4)** 60 (20.4)**
medium 885 (66.2) 76 (58.0) 109 (66.9) 185 (62.9)
poor 107 ( 8.0) 25(19.1) 24 (14.7) 49 (16.7)

Fatigue level low 189 (13.9) 13( 9.9)** 12 ( 7.4)** 25 ( 8.5)**
medium 886 (65.3) 65 (49.6) 96 (58.9) 161 (54.8)
high 281 (20.7) 53 (40.5) 55 (33.7) 108 (36.7)

*: p<0.05,**: p<0.01 by chi-square test
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Table 3. Work-related characteristics of study subjects according to occupational injury N(%)
Occupational Injury

Variable Subgroup No Injury Group | Group I Group Il
(N=1,357) (N=131) (N=163) (N=294)
Employment <50 773 (57.0) 88 (67.2) 36( 22.1) 177 (60.2)
duration (years) 5.1~10.0 184 (13.6) 16 (12.2) 53( 32.5) 43 (14.6)
10.1~15.0 95( 7.0) 7(53) 27 ( 16.6) 22( 75)
>15.0 305 (22.5) 20(15.3) 47 ( 28.8) 52 (17.7)

Working hours =480 564 (41.6) 48 (36.6) 55 ( 33.7)** 103 (35.0)**
(hours/week) 48.1~56.0 145 (10.7) 37 (28.2) 40 ( 24.5) 77 (26.2)
>56.0 400 (29.5) 46 (35.1) 68 ( 41.7) 114 (38.8)
Safety education <2 384 (30.6) 36 (29.0) 43( 27.7) 79 (28.3)
(timeslyear) 3~4 414 (32.9) 49 (39.5) 55( 35.5) 104 (37.3)
5~6 138(11.0) 12(9.7) 15( 9.7) 27( 9.7)
>6 320 (25.5) 27 (21.8) 42( 27.1) 69 (24.7)
Change of yes 709 (52.3) 69 (52.7) 102 ( 62.6) 171 (58.2)
occupation no 645 (47.7) 62 (47.3) 61 ( 37.4) 123 (41.8)
Frequency of 1 181 (26.7) 17 (25.0) 18( 18.2) 35(21.0)
change of 2 147 (21.7) 14 (20.6) 29 ( 29.3) 43(25.7)
occupation =3 351 (51.6) 37 (54.4) 52 ( 52.5) 89 (53.3)
Type of regular 478 (35.3) 42 (32.1) 54 ( 33.1) 96 (32.7)
employment non-regular 778 (57.4) 77 (58.8) 10( 61.3) 177 (60.2)
contract 58 ( 4.3) 9( 6.9 9( 55) 18( 6.1)
others 40 ( 3.0) 3(23) 0( 00) 3( 10)
Type of work day time 1,334 (98.6) 127 (97.7) 163 (100.0) 290 (99.0)
others 19( 14) 3(23) 0( 0.0 3( 1.0

**: p < 0.01 by chi-square test
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Table 4. Factors associated with occupational injury of shipbuilding supply workers

. Group | Group Il Group 111
Variable Subgroup
OR* 95% ClI OR' 95% ClI OR' 95% CI
Age 20~29 1.00 1.00
30~39 0.95 0.56-1.60 1.06 0.72-1.57
40~49 121 0.70-2.08 1.08 0.71-1.62
50~59 0.93 0.48-1.80 127 0.81-1.99
>60 041 0.11-1.45 0.66 0.31-1.37
Education level = Middle school 1.00 1.00
= High school 135 0.74-2.46 1.40 0.95-2.07
=College 2.78 1.38-5.57 1.78 1.08-2.92
Sleep hours =70 1.00 1.00
(hours/day) 6.0~6.9 113 0.79-1.61 1.16 0.87-1.55
5.0~5.9 0.65 0.32-1.32 0.92 0.56-1.50
<5 3.47 1.34-8.99 298 1.27-7.01
Sleep quality well 1.00 1.00 1.00
mediuml 0.84 0.53-1.35 117 0.75-1.81 1.02 0.73-1.44
poor 164 0.86-3.10 1.68 0.88-3.18 1.65 1.01-2.70
Fatigue level low 1.00 1.00 1.00
medium 1.06 0.55-2.05 1.83 0.95-3.54 148 0.91-2.43
high 218 1.08-4.39 2.79 1.38-5.66 2.58 1.51-4.38
Working hours =48 1.00 1.00
(hours/week) 48.1~56 0.96 0.62-1.49 0.88 0.63-1.24
>56 153 1.03-2.28 1.28 0.93-1.76

*: adjusted for age, education level, sleep quality, fatigue level by multiple logistic regression.
' adjusted for sleep hours, leep quality, fatigue level, working hours by multiple logistic regression.
t: adjusted for age, education level, sleep hours, sleep quality, fatigue level, working hours by multiple logistic regression.
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