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A Study on Types of Municipal Sanitation Workers' Occupational Accident by
Work Type
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Purpose: The aim of this study is to identify the characteristics of occupational accidents by work type among
municipal sanitation workers. Methods: The original data of occupational accidents in 2009 by Korea Occupational
Safety & Health Agency were analyzed by frequency and percentage using the SAS Version 9.1. Results: The
types of occupational accident were as follows: slips and trips, falls, musculoskeletal disorders, traffic accident,
collision, amputation, cut & puncture, crush injuries, strenuous movement and drop/fly. Slips and trips occurred
most frequently in domestic waste collection and street sweeping. The traffic accident showed the highest
incidence in food waste collection. Falls occurred most frequently in recycling waste collection. Musculoskeletal
disorders showed the highest incidence in large waste collection. Conclusion: Depending on the work type, types
of occupational accident were different. The results of this study can provide the information for the development
of the occupational accident prevention programs of municipal sanitation workers.
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Table 1. General Characteristics

Characteristics Categories n (%)
Gender Male 929 (90.7)
Female 95 (9.3)
Age (year) 20~29 24 (2.3)
30~39 122 (11.9)
40~49 238 (23.3)
50~59 459 (44.8)
60~69 163 (15.9)
>70 18 (1.8)
Work years <1 260 (25.4)
>1~<3 210 (20.5)
>3~<5 110 (10.7)
>5~<10 189 (18.5)
>10~<20 200 (19.5)
>20 55 (5.4)
Size of company 1~49 539 (52.06)
50~99 153 (15.0)
100~299 247 (24.1)
300~499 68 (6.6)
500~999 16 (1.6)
>1,000 1(0.1)

Data source: Original data of occupational accidents in 2009.
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Table 2. Occupational Accidents by Work Type

Total Occupational injuries Occupational illnesses
Variables 0 (%) Subtotal ~ Injuries  Deaths  Subtotal Illnesses  Deaths
(n) (n) (n) (n) (n) (n)
Total 1,024 (100.0) 901 880 21 123 122 1
Domestic waste Subtotal 372 (36.3) 321 312 9 51 50 1
collection Collection 133 (13.0) 123 123 0 10 10 0
Loading 08 (6.6) 35 35 0 33 33 0
Arrangement 47 (4.6) 45 44 1 2 2 0
Moving 48 (4.7) 47 44 3 1 1 0
Unloading 37 (3.6) 36 32 4 1 1 0
Others 39 (3.8) 35 34 1 4 3 1
Food waste collection Subtotal 117 (11.4) 98 04 4 19 0 0
Collection 42 (4.1) 29 29 0 13 13 0
Loading 19 (1.9) 16 16 0 3 3 0
Arrangement 14 (1.4) 12 12 0 2 2 0
Moving 23 (2.2) 22 18 4 1 1 0
Unloading 11 (1.1) 11 11 0 0 0 0
Others 8(0.8) 8 8 0 0 0 0
Recycling waste Subtotal 222 (21.7) 201 199 2 21 21 0
collection Collection 57 (5.6) 44 44 0 13 13 0
Loading 39 (3.8) 360 34 2 3 3 0
Arrangement 76 (7.4) 75 75 0 1 1 0
Moving 16 (1.6) 13 13 0 3 3 0
Unloading 24 (2.3) 24 24 0 0 0 0
Others 10 (1.0) 9 9 0 1 1 0
Large waste collection  Subtotal 111 (10.8) 87 87 0 24 24 0
Collection 26 (2.5) 14 14 0 12 12 0
Loading 44 (4.3) 35 35 0 9 9 0
Arrangement 18 (1.8) 17 17 0 1 1 0
Moving 0 (0.0) 0 0 0 0 0 0
Unloading 16 (1.6) 15 15 0 1 1 0
Others 7 (0.7) 6 6 0 1 1 0
Street sweeping Subtotal 202 (19.7) 194 190 4 8 8 0
Picking 25 (2.4) 22 22 0 3 3 0
Sweeping 88 (8.6) 84 81 3 4 4 0
Moving 43 (4.2) 43 42 1 0 0 0
Others 46 (4.5) 45 45 0 1 1 0

Data source : Original data of occupational accidents in 2009,
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233 g EA] R 2 WEALIT} 82 6% 7 WAy u]g-o] =gt} B}
S22 5 22d7] AR Y AR A 2 A BB E =2 A Ao} FEo|rt S5 221
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Table 3. Occupational Accident Types by Work Type

Total Domestic waste Food waste Recycling waste Large waste Street
Variables collection collection collection collection sweeping
n (%) n (%) n (%) n (%) n (%) n (%)
Total 1,024 (100.0) 372 (100.0) 117 (100.0) 222 (100.0) 111 (100.0) 202 (100.0)
[22]* [10]* [4]* [4]* [4]*
Occupational injuries
Subtotal 901 (88.0) 321 (86.3) 98 (83.8) 201 (90.5) 87 (78.4) 194 (96.0)
[21]* [91* [4]* [4]* [4]*
Slips and trips 276 (27.0) 94 (25.3) 23(19.7) 38 (17.1) 20 (18.0) 101 (50.0)
[2]* [2]*
Falls from the height 176 (17.2) 69 (18.6) 12 (10.3) 69 (31.1) 14 (12.6) 12 (5.9)
[2]* [2]*
Road traffic accidents 109 (10.6) 36 (9.7) 24 (20.5) 9 (4.1) - 40 (19.8)
[14]* [51* [4]* [2]* [3)*
Contact with objects 88 (8.0) 27 (7.3) 17 (14.5) 27 (12.2) 8(7.2) 9 (4.5)
(collision) [1]* [10*
Amputation, cut, & 64 (6.3) 27 (7.3) - 26 (11.7) 7 (6.3) 4(2.0)
puncture
Crush injuries 62(6.1) 32 (8.0) 5 (4.3) 12 (5.4) 10 (9.0) 3(1.5)
[2]* (2]
Strenuous movements 52 (5.1) 15 (4.0) 9(7.7) 9 (4.1) 7 (6.3) 12 (5.9)
Being stuck by falling 46 (4.5) 9(2.4) 7 (6.0) 9(4.1) 18 (16.2) 3 (1.5)
or flying objects
Other accidents 11 (1.1) 6 (1.6) 1(0.9) 1(0.5) = 3 (1.5)
Traffic accident in 7(0.7) 5(1.3) - - 1(0.9) 1(0.5)
workplace
Acts of violence 4(0.4) 1 (0.3) - - - 3(1.5)
Collapse 2(0.2) - - - - 2(1.0)
Explosion 2(0.2) - - 1(0.5) 1(0.9) =
Abnormal temperature 1(0.1) - - - 1(0.9) =
Animal injuries 1(0.1) - - - - 1(0.5)
Occupational illnesses
Subtotal 123 (12.0) 51 (13.7) 19 (16.2) 21 (9.5) 24 (21.6) 8 (4.0)
[1F [11*
Musculoskeletal diseases 119 (11.6) 49 (13.2) 18 (15.4) 21 (9.5) 23 (20.7) 8 (4.0)
Cerebro-cardiovascular 4(0.4) 2(0.5) 1(0.8) - 1(0.9) -
diseases [1]* (11*

*[ ]: the number of deaths,
Data source : Original data of occupational accidents in 2009,
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Table 4. Occupational Accident Types by the Type of Concrete Work in Domestic Waste Collection Works

el Total Collection Loading Arrangement Moving Unloading Others
ariables
n (%) n (%) n (%) n (%) n (%) n (%)
Total 372 (100.0) 133 (100.0) 68 (100,0) 47 (100.0) 48 (100.0) 37 (100.0) 39 (100.0)
[10]* [1F [3]* (4] [2*
Occupational injuries
Subtotal 321 (86.3) 123 (92.5) 35 (51.5) 45(95.7) 47 (97.9) 36 (97.3) 35 (89.8)
[9] [1]* [3] [4]* [1J*
Slips and trips 94 (25.3) 58 (43.6) 14 (20.6) 9(19.1) 3(6.3) 5(13.5) 5(12.8)
Falls from the height 69 (18.5) 14 (10.5) 2(2.9) 17 (36.2) 12 (25.0) 18 (48.6) 6 (15.4)
[2]* [1]* (1)
Road traffic accidents 36 (9.7) 7(5.3) 1(2.1) 26 (54.2) 2(5.4) -
[5F [1F [2]* (2]
Crush injuries 32 (8.0) 6 (4.5) 5(7.4) 7 (14.9) 1(2.1) 6(16.2) 7 (17.9)
[2]* [1]* [1]*
Amputation, cut, & 27 (7.3) 12 (9.0) 9(13.2) 5 (10.6) - - 1(2.6)
puncture
Contact with objects 27 (7.3) 10 (7.5) 5(10.6) 5 (10.4) 1(2.7) 6 (15.4)
(collision)
Strenuous movement 15 (4.0) 11 (8.3) 2(2.9) 1(2.1) - - 1(2.6)
Being stuck by falling or 9(2.4) 2(1.5) 3 (4.4) - - 2(5.4) 2(5.1)
flying objects
Other accidents 6(1.6) 1(0.8) - - - 5(12.8)
Traffic accident in 5(1.3) 2(1.5) - - 2(5.4) 1(2.6)
workplace
Acts of violence 1(0.3) - - = = 1(2.6)
Occupational illnesses
Subtotal 51 (13.7) 10 (7.5) 33 (48.5) 2(4.3) 1(2.1) 1(2.7) 4(10.2)
= ar
Musculoskeletal diseases 49 (13.2) 10 (7.5) 33 (48.5) 2(4.3) 1(2.1) 1(2.7) 2(5.1)
Cerebro-cardiovascular 2(0.5) - = = = 2(5.1)
diseases (1 [1)

*[ ]: the number of deaths,
Data source : Original data of occupational accidents in 2009.
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Table 5. Occupational Accident Types by the Type of Concrete Work in Food Waste Collection Works

el Total Collection Loading Arrangement Moving Unloading Others
ariables
n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Total 117 (100.0) 42 (100.0) 19 (100.0) 14 (100.0) 23 (100.0) 11 (100.0) 8 (100.0)
[4]* [4]*
Occupational injuries
Subtotal 98 (83.8) 29 (69.0) 16 (84.2) 12 (85.7) 22(95.7) 11 (100.0) 8(100.0)
[4]* [4]*
Road traffic accidents 24 (20.5) 3(7.1) 1(5.3) = 19 (82.6) - 1(12.5)
[4]* [4]*
Slips and trips 23 (19.7) 11 (26.2) 2 (10.5) 3(21.4) 1(4.3) 4(36.4) 2(25.0)
Contact with objects 17 (14.5) 6 (14.3) 1(5.3) 5(35.7) - 4(36.4) 1(12.5)
(collision)
Falls from the height 12 (10.3) 4(9.5) 1(5.3) 3(21.4) 2(8.7) 2(18.2) -
Strenuous movement 9(7.7) 4(9.5) 4(21.1) - - - 1(12.5)
Being stuck by falling 7 (6.0) 1(2.4) 3(15.8) 1(7.1) = 109.1) 1(12.5)
or flying objects
Crush injuries 5 (4.3) - 3(15.8) - - - 2(25.0)
Other accidents 1(0.9) - 1(5.3) - = = =
Occupational illnesses
Subtotal 19 (16.2) 13 (31.0) 3(15.8) 2(14.3) 1 (4.3) - -
Musculoskeletal 18 (15.4) 12 (28.6) 3(15.8) 2 (14.3) 1(4.3)
diseases
Cerebro-cardiovascular 1(0.9) 1(2.4) - - - -
diseases
*[ ]: the number of deaths,

Data source : Original data of occupational accidents in 2009,
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Table 6. Occupational Accident Types by the Type of Concrete Work in Recycling Waste Collection Works

el Total Collection Loading Arrangement Moving Unloading Others
ariables
n (%) n (%) n (%) n (%) n (%) n (%)
Total 222 (100.0) 57 (100.0) 39 (100.0) 76 (100.0) 16 (100.0) 24 (100.0) 10 (100.0)
[4]* [2]*
Occupational injuries
Subtotal 201 (90.5) 44 (77.2) 36 (92.3) 75 (98.7) 13 (81.3) 24 (100.0) 9(90.0)
(4] [2)*
Slips and trips 69 (31.1) 3(5.3) 3(7.7) 49 (64.5) 4(25.0) 8(33.3) 2(20.0)
Falls from the height 38 (17.1) 17 (29.8) 7(17.9) 9(11.8) = 2(8.3) 3 (30.0)
(2]
Contact with objects 27 (12.2) 3(5.3) 3(7.7) 9 (11.8) 5(31.3) 7(29.2) =
(collision)
Amputation, cut, & 26 (11.7) 12 (21.1) 10 (25.6) 4(5.3) = = =
puncture
Crush injuries 12 (5.4) 3(5.3) 3(7.7) 2(2.0) - 3(12.5) 1(10.0)
Being stuck by falling 9 (4.1) 2(3.5) 4(10.3) 1(1.3) - 2(8.3) =
or flying objects
Strenuous movement 9(4.1) 2(3.5) 6(15.4) - - - 1 (10.0)
Road traffic accidents 9 (4.1) 1(1.8) 1(1.3) 4(25.0) 2(8.3) 1(10.0)
(21 [2]*
Explosion 1(0.5) 1(1.8) - - - -
Other accidents 1(0.5) - - - - 1(10.0)
Occupational illnesses
Musculoskeletal diseases 21 9.5) 13 (22.8) 3(7.7) 1(1.3) 3(18.8) - 1 (10.0)

*[ 1: the number of deaths,
Data source : Original data of occupational accidents in 2009,
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Table 7. Occupational Accident Types by the Type of Concrete Work in Large Waste Collection Works

el Total Collection Loading Arrangement Unloading Others
n (%) n (%) n (%) n (%) n (%) n (%)
Total 111 (100.0.0) 26 (100.0.0) 44 (100.0.0) 18 (100.0.0) 16 (100.0) 7 (100.0)
Occupational injuries
Subtotal 87 (78.4) 14 (53.8) 35(79.5) 17 (94.4) 15 (93.8) 6(85.7)
Slips and trips 20 (18.0) 1(3.8) 7 (15.9) 2(11.1) 7 (43.8) 3(42.9)
Being stuck by falling or 18 (16.2) 1(3.8) 8(18.2) 4(22.2) 4(25.0) 1(14.3)
flying objects
Falls from the height 14 (12.6) 1(3.8) 2(4.5) 8 (44.4) 3(18.8) -
Crush injuries 10 (9.0) 2(7.7) 6 (13.6) 1(5.6) - 1(14.3)
Contact with objects (collision) 8(7.2) 2(7.7) 49.1) 1(5.6) 1(6.3) =
Amputation, cut, & puncture 7 (6.3) - 6 (13.6) 1(5.6) = =
Strenuous movement 7 (6.3) 6(23.1) 1(2.3) = = =
Explosion 1(0.9) 1(3.8) S - - -
Abnormal temperature 1(0.9) - 1(2.3) = = -
Traffic accident in workplace 1(0.9) - - - - 1(14.3)
Occupational illnesses
Subtotal 24 (21.6) 12 (46.2) 9(20.5) 1(5.6) 1(6.3) 1(14.3)
Musculoskeletal diseases 23(20.7) 12 (46.2) 9(20.5) 1(5.6) 1(6.3) =
Cerebro-cardiovascular diseases 1(0.9) = = = - 1(14.3)
Data source : Original data of occupational accidents in 2009,
SEAES] 4IRS (Buropean Agency for Safety and ™, Ak 2 o] ZAIR el AbaLzh A G, w]=e]
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Table 8. Occupational Accident Types by the Type of Concrete Work in Street Sweeping Works

R

—

ogl

. Total Picking Sweeping Moving Others
Variables
n (%) n (%) n (%) n (%) n (%)
Total 202 (100.0) 25 (100.0) 88 (100.0) 43 (100.0) 46 (100.0)
(4] (3 (1
Occupational injuries
Subtotal 194 (96.0) 22 (88.0) 84 (95.5) 43 (100.0) 45 (97.8)
[4]* [3)* [1J*
Slips and trips 101 (50.0) 10 (40.0) 53 (60.2) 19 (44.2) 19 (41.3)
Road traffic accidents 40 (19.8) 5(20.0) 13 (14.8) 18 (18.0) 4(8.7)
[3]* [2]* [1]*
Falls from the height 12 (5.9) 2 (8.0) 2(2.3) 1(2.3) 7 (15.2)
Strenuous movement 12 (5.9) 2(8.0) 7 (8.0) 1(2.3) 2 (4.3)
Contact with objects (collision) 9 (4.5) 1 (4.0) 4(4.5) 4(9.3) =
(1] (1]
Amputation, cut, & puncture 4(2.0) 1 (4.0) 2(2.3) - 1(2.2)
Being stuck by falling or flying objects 3(1.5) - 2(2.3) - 1(2.2)
Crush injuries 3 (1.5) 1(4.0) = = 2(4.3)
Acts of violence 3(1.5) - = - 3(6.5)
Other accidents 3(1.5) - = - 3(6.5)
Collapse 2(1.0) 2(4.3)
Traffic accident in workplace 1(0.5) - 1(1.1) - -
Animal injuries 1(0.5) - - - 1(2.2)
Occupational illnesses
Musculoskeletal diseases 8 (4.0) 3 (12.0) 4 (4.5) - 1(2.2)

*[ 1: the number of deaths,
Data source : Original data of occupational accidents in 2009,
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